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SU?MARY 

The research described in this thesis covers the attempts 

made to improve the profitability of a manufacturing unit 

eperating at a substantial loss, and analysés the reasons for 

success and failure of the various elements of the project. 

A department producing small precision rubber mouldings for the 

automotive industry, was the subject oi the work. This unit, 

at the start of the project, was operating with total costs 

exceeding sales revenue by 50%; and the project brief was to 

investigate ways of rectifying this unacceptable financial position. 

Following a period of introduction and familiarisation, a 

preliminary analysis of the problem area was made and areas 

for action identified. It was decided to concentrate on reducing 

variable costs, and to this end a large number of cost saving 

ideas were generated. 

These cost saving ideas had to be evaluated on a financial basis, 

This was to ensure that research effort was not wasted on 

non-profitable ideas, The evaluation was performed in a logical 

and disciplined manner, a process that is by no means commonplace 

in industry. For each idea all arguments for and against were 

listed, and then where possible, financial values assiz 

  

each argument. In this way an accurate evaluation of sa 

  

resulting from indivudal ideas was produced. On the face of it 

the process of evaluation is relatively straight forward, but in 

this case much of the information was not readily available, and 

the process of data collection involved the production of simple 

variable cost models of the department, analysis of accounts and 

inspection records, and in some cases talking to feople and 

obtaining estimates from them. 

With the agreement of factory management, a programme of 

evaluated cost reduction ideas was prepared, This programme, 

containing some 25 projects, was implemented by factory staff and 

  

the author with a large desree of success, making a co 

impact on the department's loss, Indeed the research was



  

continued to evaluate effects of the pr ame, and to place 

  

its contribution into perspective by examining the effects of 

other actions that had brought the department to a break even 

point. 

Then an attempt was made to repeat the work, by instructing 

staff in the method of evaluation and implementation of cost 

saving ideas, 

Finally, the author proceeds to assess the overall achievements 

reviewing the approach adopted in the light of relevant management 

literature, and prescribing guidelines for use by other researchers 

attempting similar work,
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The gets out to discover 

  

lines of action for 

  

end i 

the improvement of profit in a manufacturing unit operating 

at a substantial joss; to devise means of selecting which 

lines should be pursued} to pursue the lines chosen end to 

implement the resulis. Following this the research proceeds 

to assess the overall achievement; to review the approach 

adopted and its effectiveness, in the light of relevant 

ms
 fanasement literature; and to prescribe the procedures for 

use by others in different circumstances. 

  

Phe Dunlop Company, in whose Genersl Rubber Goods Division 

ns in the invention of 

&. The 

the project is based, had its or 

  

     yd Dunlop in 188 tre fipst pneumatic tyre oy John 

Pneumutic Tyre and Booth Cycle Agency was formed ea year later 

  

to market Dunlop's invention. By 1900, when the nane of the 

Company was changed to the Dunlep Rubber Company Limited, 

  

manufacturing or selling operations had been estabdl 

Australia, Canada, France, Germ 

  

and South Africa. Since 
‘ 

then the Company has expanded and ¢iversified into other 

rkets, with a world wide sales reverie in excess of 

  

the     idual 

  

most important indi 

£ for sone 60% 0 turnovers     

+3.
 e Com 

consumer, Dunlop-Angus Industriel, En 

ot groups, Tres, 

    

Q neering and Supply. 

  

fhese growgs are broken down into dividions, the General 

Rubber Goods Division being part of _the Durlop-Angus 

  

Industy
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_ As the name inplice, the General Rubber Goods Division 

  

produces a wide range rubber products, including a 

  

varicty of products for the automotive industry, rubber 

blankets for the prin boats, snd 

  

trade, smail rubber 

  

rubber backed carpet. division is contained in three 

  

factories in Lancashire, at Manchester, Hindley Green and 

Skelmersdale. it was in the § it     kelmersdale tactory t: 

  

the project was locate 

tative of the diversity of the General 

  

Rubber Goods Division; containing separate a 

  

partments 

manutacturing latex hoursehold gloves, large fenders for 

suver-tankersys printers blankets, precision drive belts and 

general rubber mouldings for the automotive industry. There 

are two departments at Skelmersdale producing small rubber 

the Leckheed and Girling Departn naned after ot a     

  

companies they supply. The-subject of this thesis is 

centred on the Lockheed Department. 

  

. 
factory is built on a modern industrial site 

a the Skelmersdale New Town Development Scheme, and in   

  

    

the project started, the factory had been opcrating 

  

years. The siting of the factory was influenced 

ancial inducements offered by the government of the 

day, to encourage industry into the area. The idea was that 

  

the new town development would provi 

facilities to support the work foree for a large industrial 

site. The town was also intended to serve as a resettlement 

  

area fox re: nts from Liverpool affeeted by slum cl 

  

aArance 

and development work, Thus, the work foree of 1,200 consisted 

  

mainly of ‘e 

  

od Liverpudlians' and a few ex=textile o Le) a 

thrown up by the contraction in the Laneashire textile trad 

So 

  

of the @ creduction departments 

  

he factory 2      
completely nev ting new products o 

  

chinery, the 

    idexr were depart 

  

fron other company di 

  

relocated The Lockheed Department had been 

moved 

  

m Grimsby, part of the 

  

Duniop-Angus Hose Grou.



Only two of the eight departments were profitable with the 

factory overall operating at a considerable loss. Hence 

its future as an operating unit was constantly under review, 

and labour relations were consequently uneasy. 

The Lockheed Department, losing some £300,000 p.a. on a sales 

turnover of £600,000 was a major drain on. overall profit, 

  

The future of the factory was therefore partly dependent on 

a radical improvement in the operating situation of this 

department. It was also important that, regardless of the 

position of the factory, the department should be established 

on & firm financial basis, 

The 'vbrake-seai' business of the division is divided between 

the Lockheed and Girling Department. These are both situated 

in the Skelmersdale area, but the Girling Department operates 

as a single unit some distance from thé main Skelmersdale 

factory. The departments supply the two United Kingdom brake 

systems manufacturers; Automotive Products Limited and 

Girling Limited. These two companies have an almost equal 

share of the U.K. market, both companies supplying the major 

U.K. car manufacturers. Situations like this with two or more 

companies supplying the same manufacturers are common in the 

motor industry, to reduce its vulnerability to suppliers! 

strikes, Indeed it is likely that the systems supplied by 

a@ifferent suppliers and even parts within the systems, are to 

a certain extent interchangeable. 

Automotive Products (A.J Limited, depend on three suppliers 

for the rubber components used in their braking systems, namely: 

Dunlop (Lockheed Department), Alfred Roberts Limited and 

Dowty Limited. The Lockheed Department is A.P's major source 

of supply, taking nearly 60% of the Automotive Product's 

market, which in turn represents nearly 30% of the total 

  

U.Ks brake seal busi



   The two other suppliers were Alfred Roberts, now a 

wholly owned subsidiary of A.P. and Dowty. If we 

look at figs, 1 and 2 we see that the 4970/1972 period 

was important since at this time A.P. altered the 

emphasis of their suppliers. 

A.P.Lta|Girling 

50% 50% | 
« U.E.BRAKE SEAL MAREHT 

    

[ Dunlop 

  

       Te 
a1 Dowty | Fige1.2. A.Pts 

Ps ze 1970 

During these two years Dunlop maintained their share of the   

business whilst Alfred Robert's share doubled at the expense 

of Dowty. his latter change can be attributed to two factors: 

4- The acquisition of Alfred Roberts by A.P. Ltd. in 1972. 

2, Steady detericration of customer relations between 
Dowty and A.P. 

It can be appreciated that when the I.H.D. project begen in 

late 1971, the situetion was rather fluid, and this, to a 

certain extent influenced the direction of the project.



™o be more specific, in late 1971 Duntop's relations wit 

Automotive Products were not good. The department had 

arrears equivalent to approx. one month's deliveries. 

This meant that the customer was virtually dictating to 

the Lockheed Department, which parts should be made when, 

by calling for an immediate delivery of those parts on the 

arrears list, This in turn meant that the department was 

run ons day to day basis, in an attempt to overcome this 

short term crisis. Invariably in this type of situation, 

customer relations are poor, and they often influence the 

customer's sourcing policy. Thus, if the department was to 

maintain its share of the market, customer supplies had to 

  

      improve. Also the higher factory M ment were aware of 

the fluctuations in the positions of A.P's other suppliers. 

Hence there appeared to be two very important points: 

4. Because of poor customer relations dune to inferior quality 

and inadequate supplies, it was likely that Dowty Limited 

would be phased out as a supplier by the end of the decades 

‘ 
2, Although A.P, had acquired Alfred Roverts, the capacity of 

the Company was limited, and unlikely to replace Dowty 

completely. 

Therefore, an ee existed for expansion provided 

inereased business did not mean increased financial loss. 

The alternative to expansion of the department was closure, 

which may have seemed especially attractive since much of the 

machinery was so old that it had long since been written off 

the assets. 

ications of closure 

  

However, from a Company viewpoint, the i 

were such that the action was considered wmnacceptable,



As already mentioned, the Lockh riment accounted for 

  

  

some 30% of the total U. tprake seal! business. Had they 

  

withdrawn completely, Automotive Products would have deen 

yr supplier, er to expect 

  

unable to replace them as their m 

increased ovtput from their other sources, This would have 

jead to disruption in the motor industry es stocks for braking 

syst as ran down. Obviously, 9 Company such as Dunlop, 

  

obtaining two thirds of its total Sales Revenue from the 

motor industry, could not afford such disruption and the 

effect it might have on sales. furthermore, the reputation 

of the Company as a whole was likely to suffer when it became 

known that one of their Divisions was responsible for the 

  

disruption. Thus, it wae imperative that a major part of 

the businees should not be jeopardised by a small department, 

  

whose turnover represented less than {fe of the Company's 

U.K. sales, 

In general terms, the problems that faced the Company when 

T.H.D. work began in 1971 were as follows :- 

4. They were operating a small department at a large loss - 

  

£300,000 p.a., which they felt they could not c e down 

for reasons indicated. 

2, Whe loss was a major reason for the Skelmersdale factory's 

ch held the possible threat of     financial state, wh 

factory closure over the work force. 

3, Because of the changing state of the A.P. market, an 

opportunity for expansion was available, if customer relations 

could be improved, and the operation made financially 

viable. 

    

g for short term actions, designed to The Company were lock 

  

make the department profitable.



  

inves 

  

The Prelimiz 

  

tection of the Problem M 

The initiation of the project, various training experiences, and 

the approach to generation of potentially profiteble ideas for the 

department are discussed in turn. 

2.1. The Initiation of the IND Research Project 

As indicated in the introductory chapter the department was 

highly unprofitable, ana a considerable problem to the Company. 

The factory management felt that the situation was almost a fight 

for survival on two fronts + 

4. The department had to improve customer relations and 

demonstrate that it was capable of achieving a sati 

  

ctory 

delivery situation. 

2, For the continuation of the Skelmersdale factory unit, 

the department had to take rapid action to extricate 

itself from an unacceptable loss situation, or at least 

show that it was capable of significant improvenont. 

When the Factory Manager decided to sponsor a three yoar 

research project at the factory, he was concerned that it should 

facilitate this ‘fight for survival', and when the adminis 

  

arrangements for the project were made, it was agreed that whatever 

form the project took, its general aim should be to reduce the 

   

  

departmental loss.. A specific project was not defined at this 

stage, in order that the selection of a project could form pai 

of the research programme. The initial approach to this 

prograpme is the subject of this chapter. Personal relationships 

established at an early stage were a key factor in later suecessful 

implementation and many contacts and meetings are deseribed, 

‘Hence the text is a combination analysis and narratives 

Subsequent chapters provide a more detailed account of what was    

discovered about the way the department operat and an 

  

analysis of potential projects.



  

The main choice lay bet 

  

(4) management selecting a project from their experience, 

(ii) having several alternative projects evaluated, and 

(444) having projects both generated and evaluated. 

Usual practise with IHD projects is to select one to which the 

disciplinary areas of the tvo academic supervisors can contribute     

and Production Control was one such topic which was mentioned. 

@he disadvantage of such an approach was that the best project 

from the Company's standpoint might be missed, This danger 

eould be avoided by leaving project selection to factory management, 

which was still rather restrictive and contrary to the request 

of Mr. Air (Factory Manager) for an outeider's view. The third 

option for the Student was to collect and generate ideas for 

yarious projects, and by pppraisel/evalvation make a selection 

fron this list. Such an approach was likely to produce ideas about 

which ‘management! would have strong opinions, and it would 

be important to avoid polarisation of views. The manner in which ij 

this was approached is discussed later. 

Ultimately, after esnsiderable discussion, it was agreed that there 

shovld be a period of introduction, both industrially and academically, 

to facilitate the collection of ideas for profit improvement. The 

only remaining problem was whether the ideas should be collected 

during or after the induction period. Time could be saved if 

collection was performed simultaneously and also the emphasis of 

learning would change from purely "sitting and watching" to 

"questioning". 

hus full time research began in September with an induction 

period. ‘The industrial and acedemic components are now described, 

followed by some comments on the precess of the generation of ideas 

Guring this period. 

2e2e Industrial Induction 

The inéustrial initiation took the form of brief periods of 

practical experience in as many aspects of the department as possible. 

This period lasted approximately three months, and the tine was 

spent as follows te



(9) : 

  ie General introduction ” 1 week 

2. Assistant to Moulding Foreman - 8& weeks 

3. With Finishing Foreman. - 1 week 

4. In Technical and Inspection Sections « 1 week. 

5. In Production Control and Accounts - 1 week. 

Zetete 

®he first week wae a general introduction to departmental 

and services managers, and other important personnel. This 

jnitial period of contact with factory personnel was helpful 

4in the sense of providing a quick overview of ali the factory 

functions and senior personnel, It also made a@ vital contribution 

s of 

  

to the long term co-operation from the most important memb 

staff connected with the project, as they were aware from the 

outset "who I was,” and "what I was doing". 

Fig. 2.1. shows the positions and names of the managers 

who @ppear during the subsequent accounte 

In general, the reaction of management to the knowledge that 

the project wasto be conducted in the Lockheed Department brought 

  

expressions of sympathy, such as "the best of luck, you'li need 361") 

although this wasn't the view of the departmental manager, Nr.G. 

Stockell, who had recently joined the department from the 

®yre Group, and like myself, was still feeling his way. 

Deescs 

This first week was followed by two months as assistant to 

one of the six moulding foremen, This was intended to provide 

an insight into the production precess, and first hand experience 

of the problems facing shop floor supervision. 

The basic function of the foreman in the department was to 

_otganise and control his work area in order to produce what was 

required on time, and at the lowest acceptable cost, This 

     entailed the manipulation of labour and machine   7 

constraints present, to meet departmental objectives. He had 

vi 40 know the limitations of the equipment, the weekly objecti 

in terms of output, and the capabilities of his work force. It 

  

was also important that he was able to recognise when and why     

outpot was falling below the req 

  

@ quality standards, and be
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able to take corrective ac ly he was expected to 

maintain stable industrial relations. 

Considerable knowledge was gained during this period, 

  

and the description of the production process in the following 

chapter is based largely on the information gained whilst 

working with the foreman. 

2e2e3e % * 

The next week was spent in the Finishing Section where 

excess rubber was removed from the moulded parts by various 

methods, The responsibilities of the foreman were similar to 

those of the moulding foreman. 

2e2ehe 

Then a week was spent in the Technical Department, an important 

service department, because ¢ 

a) They set quality standards for a high quality product. 

») The control of the inspection section, which determined 

the ‘good! output of the department, was administered by the 

Pechnical Department. 

2e2e5e 

Phe final week of the induction period was spent briefly 

looking at the Production Control Department and the accounts 

systems, 

Throughout this period of industrial iné@uction, I had a weekly 

  

meeting with the departnental manager Gordon Stockell. During 

these meeting many aspects of the department were discussed, 

gneluding the various comments of different personnel about 

particular problems. These discussions helped to ensure that 

I obtained a ‘balanced! understanding of the department and nS 

the people in it, and were therefore of considerable importances 

Qede Academic Induction 

This period of industrial irtroduction was combined with 
Pi 

   
an "academic" introduction to the concept of an THD project, and 

  

1d be available to me. 

  

also various ecademic hniques whi 

  

The academic work en in this initial period included t-



4, A five-day, intensive course in "Process and Process 

Plant Economics". 

2. A lecture course in management accounting. 

3, Seminars on various THD topies and themes. 

The direct value of these courses is difficult to assess, 

if we only consider the direct application of the knowledre 

gained, However, they did make indirect contributions of some 

importance, which are outlined below. 

The first course attended was a Tiveeday intensive course 

@esigned for the chemical engineering industries. It was used 

as a general introduction to industriel ecenomies, and academic 

industrial terminology and theory. The course helped outline 

the fields of academic influence in industry and indicated areas 

of acadenic activity. Furthermore, the finencial accounting 

content of the course helped to provide an initial understanding 

‘of the departmental accounting systems, prior to attendance at the 

University accauntancy course. 

The course on management accounting provided information of 

more direct value to the work in its early stages. Understanding 

  

departmental accounts in the initial stage, and analysis of departman 

accounting ratios later, were certainly simplified by knowledge 

obtained on the course, 

Attendance atIHD seminars during this early stage of the work 

was very important. Coming straight from an academic background, 

adjustment to, and acceptance of the IHD concept was not ecasye 

Acceptance was greatly helped by attendence at seminars, when one 

eould meet and talk with not only course tutors, but also moze 

experience students. 

Perhaps the most important sector ef the academic introduction 

yas @ weekly meeting with my main supervisor. It was during these 

meetings that the progress and direction of the research was 

@iscussed and planned, Again this was ean important part in the 

process of coming to terms with the somewhat unfamiliar IHD 

concept. Also it was during these meetings that targets were set 

for the completion of various stages of work, This was inportant
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tn maintaining monentum du’ & period in which the 

  

work was of a nature, and     senducted by a 

mesearcher who was a little unsure of the direction of his projects. 

This is of course, a general problem to 411 research students, 

but possibly more so to an IHD student who has to ascertain the 

objective of t= 

  

4. The sponsoring Company. 

2, Industrial Supervisor. S 

3. Main academic Supervisor. 

4. Associate acamenic Supervisor. 

5, Himself, 

All the objectives may differ slightly and the researcher 

must reconcile differences and obtain agreement, whilst steering 

the course of work. 

  

2e4e Hypothesis ¢ 

The initial survey of the problem area was to help generate ideas 

for cost reduction actions, which in turn would provide the basis 

for a specific area or areas of work, The "hypothesis generation" 

was approached from three angles : 

1, <A ‘personal brsinstarning' approach, beginning with the auther's 

  

view of the derartment and trving to ques mn existing methods, and/or 

of ways) to do things better, or attempting to solve some of 

   narent vroblems, A challenging attitude was adopted, as in 

  

York Stu asking questions such as : 

What is the purpose of this task/ process? (Teed it be done at ali?)   

Why is it done here? (Could it be done elsewhere?). 

Why is it done by X? (Could it be done by Y? 

¥? (Could it te done some other way?) 

(Could it be combin 

it done at this time/stage? 

Why is it done this 

  

  ead with something else?) 

Why 

tCe 

fe
 a 

This was very much an “ongoing” process during the introductory 

period, with sore ideas arising from questions to various personnel 

about their specific function in the rtmente 

 



  

However, the isyllic pictvre of a keen earch student, 

deep in thought, producing outstanding innovatory ideas, is 

far removed from the actuality of a sleepy student trying to think 

   
of ideas at four in the morning, seated at the moulding foreman's 

desk with a mug of cold tea in one hand, and a greasy sausage 

roll in the other § Having experienced the working conditions 

and prevailing pressures within the department, I began to 

understand why the process of change in industry tends to be slow. 

One consequence of generating jdeas in this way is that people 

pecome indentified with their own ideas, take criticism of them 

personally, and over-argue their strong points. Conversely, 

they are quick to see the snags with other people's ideas and 

pecome "polarised" in opposition. 

Consequently the next two sources might be expected to be more 

fruitful in terms of implemented results, if not in “white hot" 

Ph.D. style creativity. 

2. The second source of ideas was the people associated with the 

department, and the problems they described to me. Here, I could 

either directly accept the problem or a modification of it. However, 

eare was required, since there was always more than one way of 

viewing 2 production problem. Indeed, a moulding foreman's view 

of a particular problem and its caus was likely te be totally 

  

a@ifferent from those of members of the Technical Department, This 

served to highlight the importance of the whole of this induction 

period, both the first week and later, spending time not only 

on the "shop Picor", but also in the service departments. 

3. Finally, the third source of ideas was the suggestions scheme. 

This proved very unsatisfactory as no records had been kept, and 

presumably any promising ideas had already been implemented. 

Later in this thesis, (Chap.13) some comments are made on the 

process of creativity and hypothesis generation, and the author's 

compared with present methods, and ‘theories for production of ide 

    

2050 Alternative lines of apnroach 

It is perhaps useful to consider the alternative lines of 

approach, briefly outlined in 4.1, that might have been adopted 

during this initial phase of investigation of the problem area, 

and search for possible ideas for researche 

 



(44) A 

@ef- 1. The factory manager, fir. D.Air, or the departmental 

management might have selected what they believed to have been an 

important area for research. However, Mr.Air felt that perhaps the 

present management has been living with the problem for too long, 

and therefore “couldn't see the wood for the trees". He also 

felt very strongly that the initiel investigation should be 

conducted from the standpoint of an unbiased independent agent, 

viewing the problem from the outside for the first time. 

If this initial approach was a total failure, then Menagement 

might from experience suggest possible lines of approach, 

@ef- 2. Rather than spend three months on the "shop floor" and in 

service departments, the investigation might have taken the 

form of a detailed examination of all the data available about 

the department. Again, Wr,Air had strong feelings, and he 

considered that it was vital for the author to understand "what and who" 

made the department tick," and certainly if I was to involve 

members of the department in my work, then it was important that 

  

a working relationship be established as early as possible. 

Indeed, the induction period helped to indicate just what data 

was available, and how it was generated and furthermore, a certain 

  

Sis wes performed during this period. 

@efe3o A third alternative misht have been a historical view 

of the departmental accounts to determine how long the loss 

situetion had existed, and how the department had been run in 

any period for which it had been profitable. 

Unfortunately, the accounting records were not available for the 

period prior to the move of the department to Skelmersdale. 

Also this would not heve necessarily indicated why the department 

was in its present state. 

All these approaches are more restricted than the approach 

adopted, the elements of which might be described as follows :- 

4. Production of an initial statement of the perceived problem. 

‘2, Understanding the components cf the problem. 

3, Understanding the management objectives and developing 

client relationships.
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4. An examination of the problem area and the possible 

"tools" available to aid solution. 

5. Brief analysis of the accounts. 
   

6. Hypothesis generation for possible solutions, through 

learning the "language" of the process and challenging 

the technologye 

This approach attempts to take an objective standpoint, 

  

ich 

become important when inplementation of solutions is attempted. 

whilst laying the foundations of personal relationships, » 

Also it aids the transition for the researcher into an industrial 

environment from an academic background. 

Thus the induction period concluded with two end products, 

a knowledge of the workings of the department and a list of potential 

cost reduction ideas. What these ideas were, and how they were 

treated, is described in Chape4. Before this, Chap. 3. gives 

some of the detail discovered about the department during the 

initial period.
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Chanter 3. The lbockheed De m2 

This chapter describes the product, the production process, 

and tne financial situation of the department as discovered 

@uring the initial period of induction. 

There are two reasons for doing this : 

Te 

326 

Such a description was not readily available when the author joined 

tre Company, and the initial introductory pertod was spent 

gathering this information. The presentation of information 

in the form of a process flow chart was new to the members 

of departmental staff, as was its later use as a basis for 

departmental cost models. 

Many of the ideas for profit improvement were directly 

related to particular stages in the production process, a 

description of which may, therefore, give the reader some 

idea of the practical implications of change. 

The Product 

The department produces smal] rubber components for the 

  

automotive industry. These components can be split into two 

basic types : 

(4) seals i.e. hydraulic systems components, and (ii) boots and 

a@ustcovers. i.e. parts that provide protection from dirt 

and dust. Examples of both types of components are shown 

in fig. 3.1 (Photo). Seals, which account-for 10% of the 

output of the department, are used by the customer in the 

hydraulic systens operating the brakes and clutches ain 

motor vehicles, It is therefore imperative. that only 

perfect parts are used in the systems, since failure could 

have very serious consequences, not only for the occupants 

of the vehicle, but also for the Company in terms of eivil 

or criminal liability. 

The Process 

Both 

then reduced to customer specified dimensions by one or more 

  

es of components are first moulded into shape, and 

‘finishing! operations. 

Fig. 3.2. is a simple diagrammatic representation of the 

production process, showing the various stages of production,
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    {This simple model ef the rhment was a direct fena 

author's understanding 

  

result of the im@uction period and ti 

DG). 

  

of the precess and + 

  

Bach component is made in a specified ma 

  

ial, having i" 

  

the properties which meet the speci ations required 

by the customer. I: wrimer gularly moulding in excess 

of 250 different 

correct compound is used for each type of par 

    

somewhat simplified since similar types of parts are made fro 

the same compound. ‘When 

  

egan, the department was 

regularly using 19 different although attempts    
wore underway to reduce this number. 

Ali compounds are mixed on site by the Mill & © tg & H ct a @ 3 ck
 

~ 5 

  

quantities requested by the departmen Then, after the compo 

hes been tested by the Technic 

  

the Mill Department. 

The first operation pe 

  

rformed on the compound 

  

Department is to form it inte a shape acceptable to the noulding 

machinery. This is done by reheating a quantity of the material on 

a mill, and then passing it through a type machine, 

  

This machine, known as a 'Baryell', forms the material into a long 

-eylindrical strip approx, 2" in diameter, known as ‘cord! (vecause 

of its rope like appearance) ; the machine also has the facility to 

cut the ‘cord! into small pieces known as tblankst, 

  

Phere are sically only two methods of moulding parts in the 

department; one type of machine uses rubber in a blank! form, the 

  

other uses 'c 

The first method is known as Compression Moulding, and had been 

in use in the department since heto the Second World War. 

. The process is simply to place a piece of unvuleanised rubbery ft 

of the correct weight, into a metal mould, which is enclosed under 

pressure by two steam heated plates The heat from 

these plates is sufficient to heat the mould and 
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the rubber in’ the cavity, s0 that under a pressure of 

100 p.es.is the rubber will 'flow! and fill all the parts 

of the cavity. This 'flowi 

  

of the rubber takes approx. 

4 min. from the closure of the mould; the time varies with 

the thickness of the mould and quantity of rubber. The 

  

pressure and heat are however maintained for a further 9 

minutes (on average), to ‘cure! the compound i.e. transform 

  

it from a mixture of natural rubber, carbon and various 

additives into a material thet has the normal elastic 

properties of ruvbers. This method of producing rubber components 

appears somewhat 'primitive', and the basic process and machinery 

  

has changed very little in the past ty yearse 

Phe second method of moulding, Injection moulding, is adapted 

from techniques used in the plastics industry. In this 

process the rubber is fed ‘inte the moulding machine in 'cordt 

form. ‘his method has a very mich shorter cycle for parts 

production than the 10 minutes Compression moulding cycle, 

pecause the machine preheats the rubber prior to injecting i+ 

into an electrically heated mould. Therefort, the rubber is 

partially cured before it enters the mould. In fact, on average, 

3/4 and 1461/2 minutes. 

An added advantage is that because the machinery is more modern 

  

the rubber veamins in the mould for twe    

a large degree of operator control over the process has been 

elininated. 

All parts are moulded with more compound than is actually 

required for the finished parts, to ensure that the mould 

cavity is completely filled, and a ‘whole! part is produced 

everytime, This in turn means that all parts have to undergo 
y y 

  one or more finishing operations to remove this excess rubber, 

  

or "flash", as it is called. If we refer back to the diasram 

of the production process, we find that all the parts are sent 

  

to a stores area prior to the finishing operations. Here the 

moulding operators! production claims are checked, before the 

production figures are sent to the Bonus Department, ere the 

  

wages are calculated.



The two moulding foremen on each shift are responsible ror the 

control of all producticn and personnel to this stage in the 

process. One foreman is responsible for the Injection 

Moulding section and stores area, the other for the 

Compression Section and Barwell. 

My first two months were spent with the foreman responsible 

for the injection moulding area. 

The next operations are concerned with the removal of ‘flash! 

or excess rubber. In the case of the majority of boots and 

dust covers the flash is removed either by hand trimming using 

scissors, or freeze trimming ieee freezing the parts with 

liquid CO, and then bombarding them with small lead pellets to 

remove the flash. The choice of trimming method is often 

dictated by the position and thickness of the flash. Many of 

the seals however, are made on the injection moulding machines, 

and produced in a mat form, So in this case the seals have first 

to be removed from the mat by a ‘clicking’ or mechanical 

trimming machine. 

fhe seals then have to be cut down to customer specified size 

on a lathe. The parts arc fed into a chuck rotating in a vertical 

plane, and are trimmed to size by a blade moving in a horizontal 

plane. Parts are retained in the chuck by vacuum, which also 

pulls the parts against the chuck producing the rigidity of 

the part required during the cutting. As can be seen from the 

process diagram there are two basic tyves of Lathe, named after 

the method of feeding the parts into the chuck, Hand lathes 

require an operator to feed the parts into the chuck, whilst an 

auto lathe performs this feeding operation automatically. The 

eutting is a precision operation with an average error of less 

than to.01" being called for on most specifications. After 

these cutting or trimming operations some parts undergo further 

miscellaneous operations such as drilling or venting. Again 

the process is basically removal of excess rubber to customer 

speci tions. The majority of parts are then washed prior 

  

to bei inspected.
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4 important part of the process, 

  

Inspection ig arguably the 

  because of the critical role played by many of the parts when 

they are finally put to use. The quality standards require that 

  

each part be visually inspected for a number of faults. 

This is done by viewing the parts through en illuninated 

lens, giving & magnification of x2. The inspectors not only 

have to eliminate the scrap parts from the good parts, but 

are also required to separate the scrap into moylding or 

finishing scrap, i.e. decide whether the fault arose during 

the moulding or finishing operation. These scrap figures arose 

@uring the moulding or finishing operation. These scrap figures 

are then compiled into a report showing a weekly scrap figure 

for individual parts and an acummulative figure. This 

information is then used by the department for preduction/ 

quality control. 

Following the 100% inspection of all parts, a check on the 

efficiency of the inspectors is carried out, known as a 

vendor check, This is intended as a sample check carried out 

not only for the customer, but also for the department, to 

ensure that individual inspectors are Eee the required 

standards, The vendor checker in a single sample of parts 

  

from each batch of inspected work, the size of the sample being 

determined by the quantity range of that batch, Depending 

on the results of this sample, the batch is either accepted 

or rejected. The rejection of batches runs at about 10%, and 

these rejected bacthes are returned to the inspector who 

performed the initial operation for reinspection. 

Good parts are packed into cardboard boxes, and dispatched 

to the customer. On arrival at Automotive Products Limited, 

the parts are egain sample checked, end each of the suppliers is 

assigned a@ grade. The gerade is based on the % or number of 

patches that are passed as acceptable, In the latter half of 1971 

  

Lockheed Department was rated as the lowest grade supplier. According 

to the defi 

  

ition of grades by the A.P. Group, this meant that 

the Department was + "A supplier who, on the basis of
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Automotive Products Group Companys assessments of their 

current quality performance, urgently need to effect an 

improvement". This 88 another indication of part of the 

department's problems. 

The details for this description were collected during the 

initial induction period, which also included brief visits 

to various service departments. 4 

@ege 16 Technical Denartmen 

The Technical Department was divided into four main areas, 

all of which were of varying importance to the Lockheed 

Department. These arcas were ¢ 

1. Materials Evalvation - whose function was twofold, 

firstly development of new materials and seconaly, 

the control and te 

  

ting of all materials before they were 

used in the department. 

2. Development - responsible for the development of prototype 

parts, in accordance with customer requests. 

3, Process Control - this area supplied the Leckhhed 

Department with three full time proce 

  

controllers, 

whose main function was to supply technical assistance on 

production problems. 

4. Quality Control - for the Lockheed Department this 

was the most important area, since all the inspectors in 

the department were the responsibility of the quality 

control area, As well as providing the final inspection 

of all parts, there were aiso three 'roving' quality 

controliers whose function was to perform periodic checks 

on the parts at various stages of proguction. 

      The situation was to change, later. Firstly, the control of 

the final inspection section was assigned to the Lockheed Department 

and the three roving quality controllers who were proving ineffective 

were phased out.
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and Accounts Denartment.     @e8e2- Production Contx 
  

Production Control was responsbile for planning and monitoring 

the output, keeping production records and customer liaison. 

The Accounts Department produced two sets of information, a 

record of variable expenditure and a profit and loss account. 

The variable expenditure sheet for each department indicated the 

  

monthly actual expenditure, a monthly manag 

  

ment planned 

expenditure figure, and also cummulative totals of actual and 

lan figures for the year to date, The profit and loss account, 

produced on a weekly basis, gave the total actual costs, the 

sales income, and therefore the profit/loss for the department. 

3.3. The Departmental Accounts 

By the end of November, a rough balance sheet for the department 

for 1971 was produced by the author, The variable costs were found 

from the monthly variable expenditure sheet mentioned above, and 

the figures for fixed costs were supplied by the chief eccountant, 

A simple profit/loss account was compiled and used for the initial 

analysis. This is shown in Fig.3.3. 

  

  

TOTAL SALES INCOME £618,000 

DIRECT MATERIALS COSTS 78,000 

LABOUR COSTS (INCL. NAT. I2SUR). 420,000 

MAINTENANCE COSTS 122,000 

GEN. SORES ISSUES 23,000 

POWER COSTS 24,000 

TOTAL VARIABLE COST: 667,000 

FIXED Costs 255,000 

TOTAL COSTS 922,000 922,000 

Loss £304,000 

FIG. 3030



   

  

For a short tern sclution to the preblen 

6 were three i 

14. Increase the prices by 50% 

2. Reduce the total costs of production by 50% 

3- Operate a combination of these two actions. 

The price aspect had been under review for some ine since it 

had been discovered that the factory had inherited a department 

with a pricing structure that bore little: relation to the 

actual cost of production. 

My work was to be concentrated of reduction of costs, or to be 

more specific, reduction of variable costs. This was because a 

lerge portion of departmental fixed costs were allocations from 

factory fixed costs, and therefore savings in this area would 

tend to be spread across the factory rather than concentrated 

on the Lockheed Department, 

From the figures in Fig. 3.3. it was obvio that the most 

important area of variable costs was labour, and for this reason 

  

one would expect that the majority of profit improvement idea 

should involve labour reductions, either directly or 

  

irectly.
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Having generated and collected a number of potential cost 

saving ideas, as reported in Chapter 2, it then had ta be 

decided which of them to pursue and ultimately to implement. 

Broadly speaking, there were two main avenues along which 

research could be developeds 

4. The general approach to the problem of the department's 

financial situation could be retained, by evaluating as many 

of the ideas for cost reduction es possible. 

or 

2. Research covld be concentrated on one particular idea, or 

aspect of the department. 

MreAir and Mr.A.A.Parr (Ind.Eng.Manager) suggested a possible 

tine of research, which fell into the latter ccltegory. ery 

The suggested project was a comparable 

  

enalysis of Compression 

  

and Injection Moulding techniques, and a the associated 

implications for the cepartment, if it were to totally adopt 

one method or the other. 

Arguments for adopting this project included the considerable 

value of such information to the Company, when formulating 

development policy, an@ it might indicate whether present equipment 

was suited to present business. Furthermore, the project would 

usefully fill the three years available for research. However, 

against such a project was the fact thal research was unlikely 

to have any immediate effect on the department's financial situation. 

In an industrial environment this sort of decision as to which 

  

ideas/avenues to pursue, is frequently ta ~ perhaps after 

discussion ~ on the basis of the expertise of a few experienced 

  

people. This method rarely, if ever, evaluated and there is 

no way of knowing whether the decisions were the best that could 

have been taken. In this case therefore, it was decided to make 
  

a quick and r 

  

mably objective evaluation of all the ideas
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suggested before accepting or discarding anye 

  

It might have been instructive to taneously hold the 

traditional management~type discussion and compare the conclusions 

reached; but one important feature of the whole investigation, 

was the ‘independent agent! role of the author, end at this stage 

4t was feared that views expressed by management might have an 

undue influence on objectivity. When initial evaluation was 

completed, management would, of course, have the chance 

not only to comment, but to decide which ideas to tmplement. 

There was still more than one way in which some kind of 

objective evaluation of ideas could ve carried out. The 

Accounts Department or Imdustrial Engineering Department could 

have been asked to perform the evaluations using information 

available to them, or by getting the individuals who would be 

affected if the suggestions were implemented to make estimates. 

Hovever, most of these suffered from one or both of the 

disadvantages mentioned above - lack of objectivity,and 

violation of the author's independent agent role. The 

evaluations were therefore carried out by the author himself, 

though of course much of the information needed came from people 

concerned in work relating to the various suggestions. 

4.16 Mhe Method of Evaluation pee SSE Se) 

The method adopted to evaluate each idea can be summarised as 

¢ f 

4. Uist all arguments for and against each idea ("pros" and "cons"). 

2, Compile a list of facts required to quantify and place a 

financial value on each argument. 

3. Collect the information and use it to quantify the argument. 

4. Do the same for each argument and finally produce a 

quantified evaluation of the idea 

Stage one of the above method was accomplished by discussing 

each idea with interested parties, in order to ensure that a 

comprehensive list of argunents was obtained for each idea.
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       In any mani t structure one is J ly to encounter 

  

some form of personal politics, which are likely to produce 

subjective rather than objective opinions on actions affecting 

an individual, or the area under his controle Therefore, 

where possible, ideas were discussed with those members of 

staff who were against ideas, as well as those who were in 

favour of them. In this way, it was hoped to gain a balanced 

view of an idea, and also an end evaluation that wis acceptable 

to all ‘interested parties', Furthermore, such an approach 

otfers a way of avoiding polarization of yiews, by involving 

individuals in a discussion of the arguments for and against. So 

So, even at this early stage, the importance of establishing 

working relationships with the management can be seen. ‘Indeed, 

    the adoption of this attitude, of asking people for their 

objections, helped to further these relationships by indicating 

that their knowledge and views were of importance, and were not 

being ignored. An example of the approach is seen in the idea 

to ‘Eliminate the Pari finished Stores and Storemen". This idea 

was discussed with the departmental manager, the production 

controller, the industrial engineering department, and the 

foreman résponsible for the area - at least three of whan were 

cpposed to the suggestion for various reasons. 

In passing, it should be noted that it required a conscious 

effort on the part of the investigator to seek out opponents of 

ideas; most natural pressures make it easier and pleasanter 

to talk only to supporters. 

Stage two of the method was the compilation of facts required 

to quantify each argument. Where possible the object was. to 

place a financial value on the argument, though this was not 

always feasible e.g, where intengible benefits were anticipated.



Chapter 5. Department 

  

5.1. Preliminary Study ~ Evaluation of scrap costs 

At an early stage in the evaluation it became clear that many 

of the ideas had savings related to reductions in 'serap'; this 

being the term used to describe those parts which for one reason 

or another did not conform with customer specifications and were 

therefore unsaleable. furthermore, it was clear that little 

factual information was available in the department which would 

permit detailed costing of the scrap. 

It was therefore decided to construct a ‘scrap generation mdel' 

which would show at what stages scrap arose, and so the cost of 

producing it. 

Scrap represents a financial loss in two ways ¢ 

(i) The material itself: because of the nature of the material 

the scrap produced after the vuleanising stage (in fact nost 

of the scrap) cannot be re-used. 

The cost of work carried out on the scrap parts; this arises 

  

at stages of the production process before the (faulty) 

operation which causes the part to become scrap; it can also 

arise after the stage at which it becomes scrap if it is not 

detected and remains in the system. 

Two scrap models were therefore constructed, one for materials and 

one for labour, and these are shown in Figs. 5-1 and 5.2. 

5.2. Construction of Departmental Scrap Models 
\ 

Evaluation of the variable costs in scrap could not be obtained 

from the accounting system. The only other possible source of data 

  

was the costing system for individual parts, which also rejected 

since it ha@ been found by management ts be inaccurate, 

Weekly records were produced by the inspection section, showing 

  the number of each type of part inspected,and what percentage 

    
pe 

rejected for faults occu: 

  

ig during either mouldi 

 



  

Therefore the department, avare of 

  

imately how much scrap 

  

was being produced, but not the cost of doing so. 

In order to provide estimates of the value of wasted variable 

costs, an analysis of inspection scrap data was applied to 

suitable models of relevant departmental variable costs. 

The data used in the analysis was as follows ¢ 

Figures were taken from the weekly inspection serap report, over 

a 32 week period (Weekending 9¢4e71 to 26.11.71) 

Total parts inspected = 34,027,626 

Total Good Parts = 23,561,079 

Total Scrap partes = 10,466,607 

Total Moulding Scrap Parts = 7,025,980 

fotal Pinishing Scrap Parts = 3,441,627 

These figures were then broken down into parts moulded by the 

two different moulding processes. 

Injection Moulded parts ¢ ’ 

Total parts inspected = 24,876,561 

Total Good Parts = 18,114,679 

Total Moulding Scrap parts = 4,216,660 

Total Scrap Parte = 6,761,882 

Total Finishing Scrap parts = 2,545,222 

Of the total parts produced 73% were produced on Injection machines, 

and the remaining 27% on Compression Machines, 

  

n Moulded Parts. 

Total parts inspected = 94151,065 

fotal Good parts _ = 54446, 540) 

Total Serap Parts = 391045725 
  Total Moulding Scrap parts = 2,809,320 

Total Finishir   vy Serap parts = 895,405



rand materials cost     This data was then combined with Ia 

models to compute scrap costs, The models were based on the 

  

simple diagram of the productien process shown-in Fig. 5.2. in 

Chapter 3. The labour cost model, for example, was formed by + 

4.. Determining the number of operatives involved in each stage of 

production. 

2, Finding from the Wages and Indu ial Engineering Departments the     

average wages paid to operatives in each section. 

3. Calculating the total wages bill for cach section. 

(The total wages paid according to the model were then checked 

against the annual wages detailed in the Departmental variables account) 

The background data to the labour scrap cost model was as follows ¢ 

  

5.3. Labour Cost of Scrap Model 

5e301. The Cost of moulding Labour in serap. 

This cost was estimated by first calculating the total wages bill, for 

all direct and relevant indirect labour, for the two types of 

is of     
. 

moulding. Then using the figure obtained in the anal 

inspection reports, i.@. in the case of Compression Moulding - 44% serap 

  

the assumption made was that 412 0f compression moulding labour 

was employed to produce scrap. 

Co 2 n ulding 

tt Total wages peid £85,850 pea. 

£7,300 (lat. Insurance + Employer's Liability 

‘ Insurance 

+ 

  

£93,100 p.a. 

Labour Cost of Moulding Compression Scrap = 41% of £93,100 a 

= £38,200 psa.



  

fotal wages paid = £72,400 peas 

4+ £5,150 (Nat.Ins. + H.L.I). 

= £77,550 Dede 

Labour Cost of Moulding Injection Serap = 21% of £77,550 

= £21,000 peas # 

    % However, this fisure does not include the unrecorded scrap, 

which is produced at the beginning and.end of the shift. At the 

end of each shift the machines had to be filled with 'Virgin Rubber! 

¢o prevent material ‘curing up! and machine jamming. Hence at 

the sturt of each shift, material is used to 'purge' the 

‘virgin rubber! from the machine, The moulding foreman 

estimated that each operator spent approximately 15 minutes a shift 

‘closing down' and ‘starting up! the machines and producing scrap. 
& iS e & 2 

The labour cost of this time was estimated at - £2,600 p.e. 

   5.302. The Cost of Hini jour in Scrap 

This cost was estimated dy calculating the wages for all the 

finishing operations, then obtaining an estimate on the cost ratio 

of finishing Injection and Compression parts; doth the Departmental 

Manager and the Finishing ¥Yoreman estimated this ratio as 1:1.5, lee. 

the cost of finishing Compression parts was approximately 33% 

greater than Injection parts. Using this ratio, the total number 

of Compression parts was converted into ‘Injection equivalent parts'. 

Finally, the total labour costs were then apportioned according 

to the percentage of Injection and Compression (Injection equivalent) 

parts, as a percentage of the totel parts produced. 

Division of Finishing labour costs 

9,151,065 (Section 5,2) w Total number of Compression parts- 

fotal number of Injection equivalent = 9,151,065 x 1.5 

parts. ; 

' 13,726,598
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are Total Number of parts finished = 

Total number-of Inject +5 24,876,561 

+ Total number of Compression/ = + 13,726,598 

(Injection Equivalent) parts 

38,605,159 

.*, Compression (Injection Bovivalent) parts as a % of 

total parts finished = 36%. 

Injection parts as a % of total parts finished = 64% 

Now Total Costs of Finishing Labour = £132,700 pede 

e Ss . ee 
‘ , uabour cost of "finishing" Compression Scrap. 

= 41% of (36% of £132,100 peas) 

= £19,500 peas 

   
* Labour cost of "finishing" Injection Scrap. 

= 27% of (64% of £132,100 peas) 

= £22,800 peas 

5.523. The Cost of Inspection Labour in Scrape 

Here it was assumed that the labour cost of «inspecting a 

Compression part was the same as for inspecting an Injection part. 

Therefore total inspection labour costs 

  

re apportioned according 

to the total number of each type of parts inspected. 

mS Labour cost of "inspecting" Compression Scrap. 

= 41% of (27% of £66,600 p.a.) 

= £7,400 pea. 

td Labour cost of "inssecting" Injection Scrap 
. 

= 27% of (73% of £66,600 p.a.) 

= £15,100 vdeo



  

  

  

  

  

    

  

  

  

    
  

  
          

  

  

  

      

    

        

      

  

  

      

  

      
  

    

MILL DEPT. 
> 

LOCKHEED 

100% 

342% INSPECTION 

Rejected | (ruciiNIcaL) 

e 97% 
Cost of Vaste; 

Labour . 
£1,845 peg. % eee LABOUR COSTS 

Returned) £12,900 pea. 
KEY : FIGURES SHOWN AT EACH 

STAGE OF THE PROCESS 
31% 61% ARE TOTAL LABOUR COSTS. 

= % FIGURES ARE PERCENTAGES 

SLANE GORD OF TOTAL MATERIAL USEAGE 
, STORES Ca 

£1,300 pea. 
Returned 

23% 60% Cost of labour 
wasted in 

ee ee COMPRESSION INJECTION River 
ae MOULDING MOULDING #5000 Pees Moulding 
poe £91,800 peas £77 4500 ‘Pome Cost of labour 

so) P= Wasted during 
5 start-up. 
2% L, 5% £2,600 peas 

PART-FINISHED STORES. £6,720 pea. 

(COMPRESSION) (INJECTION) 

‘a { 

lWheelabra| Rough Clicking 

Cost of laboui ee Bete Cost of labour 
wasted in | oe pL, 6 gah wasted in 

compression Boo. Rohe Pes stOo ries 155400 Pa | injection 
finishing finishing 
scrap. scrap. 
£19,500 £22,800 pea. 

Misc. Hand Auto- \ 
Finishing Lathes Lathes 

pha | £23,950 pa. 10,020 pa. | 

Lee 

Cost of labour = [— Cost of labour 
wasted in INSPECTION wasted in 
inspecting <——1 |__sinspecting 
scrap. (comp.) £66,600 peas scrap (Injection) 

£7,400 peas £13,100 psa.       

TOTAL LABOUR COSTS OF SCRAP 

= £126,445 p. FIG. 5.1.



  to be found in Fige5e1., the 

will be found that 

broken down further to provide 

All this information is 

  

Labour Scrap Model'. “In the 

® o B the scrap costs have in fact b 

value of "Moulding and Pinishins" scrap at each stage, This 

was achieved by using the figures from the tables of numbers 

of serap parts (Section 5.2). 

eege for Injection Scrap 63% of the Scrap.is Moulding Serap 

and 37% is Finishing Scrap. 

wena 

The "Materials Scrap Model" was constricted in a slightly 

different manner to the "Labour Model". It was basically a 

process of following the material input through the production 

process, then discovering where scrap is produced and why. During 

this investigation a number of areas were @iscovered where 

material was wasted, but the wastage was unrecorded. In such cases, 

in an attempt to obtain a complete pitture, estimates were 

obtained from relevant personnel as to the magnitude of the wastage. 

All the following data is to be found in Figs 5.2. 

504.1. Material rejected by the Pechnical Department, 

As @ result of testing by the Technical Department, after mixing, 

3.2% of mixed compound is rejected. Now 99% of this rejected 

compound is remilled, and a small loss is incurred, as a result 

of wasted labour. The remaining 1% is scrapped at a cost of £25 p.a, 

this figure being 1% of (3.2% of £77,500 pea.). (£77,500 pea. = 

total annual materials costs, from accounts sheet). 

5-402. Cost of Material returned trom the Ba: 211 

  

This is due to the fact that a certain amount >f compound is left 

in the machine after use. This has been estimated at 5% of all 

compound used on the Barwell, by a Barwell Foreman. 

Of this 5% - 1.57 is scrapped, and 3.5% remilled. 

Cost of the 1.5% is estimated at £1,150 psa.



  

  

      

  

  

  

  

        
        
  

  

  

   

  

    

            

      

  

  

      

      
          
  

  
    

f——] MILL DEPARTMENT 

99% of 
Remilled 

100% 

1% of 3.2%, ls INSPECTION 
scrap. Rejected 
£25.peas 

3.5% Remilled 96.8% 

1.5% scrap 5% 
£1,150 pea. Returned BARWELL 

5% 
Remi lled 

31% 61% 

8% blanks 
4% scrap returned | 
£3,100 p.a. BLANK AND CORD STORE 

da ti d 1% cord returne: 5% of material 

23% 60% used in injection 

1% of material mre ane Serevees 
used on COMPRESSION INJECTION ee a . 

ComeMldge MOULDING MOULDING Pe £2,300 peas 
"Dropped on ae 
the floon" Virgin rubber 
Pies used in 'start~ 

up. £300 peas 

23% o 57% i 

PART FINISHED STORES 

(COMPRESSION) (INJECTION) 

Wheela- | He ect 
brate or ae fe cet 

Material feseee | Material cost of 
cost of scraj trim | scrap in 'Flash' 
in ‘Flash’ of injection 

of parts. 

compressio pubes £3,677 peas 
£1,398 peas 

ipa cen ee |Site | auto | 
Finish- | Lathes | Lathes 
ing. \ 

1 

41% of all 27% of all injection 
compression <——1 BaSrEe TiO |____sparts moulded are 
parts moulded scrap. 
are scrap. as = ses, £8,244 peas 
£5910 peas 

  

TOTAL MATERIAL COST OF SCRAP 

= £26,259 peas 
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This £1,150 p.a. can be alloc ¢@ Material 

    

  

and £415 p.a. Compres 

5ed4.5. Material returned from the nk and Cord! Stores. 

  

At the 'Blank and Cord' Stores mate 

  

Al may be returned. due to ageing, 

ineorrect blank size, scrap part production, etc. ete. 

Statistics available were limited, but indicated that of of all 

compound is returned (8% blanks = 1% cord); 4% is then scrapped, 

the other 5% being remilled. 

Hence the material cost in scrap was 4% of 9,100 kem/week 

(figures from Barwell operators' work sheets). 

Lees 50 x 9,100 x 4 kgms @ 17 np/kem. 
: 100 

Cost of material scrapped at this stase = £3,100 pede 

(NofE + account was also taken of wasted Barwell labour). 

54.4, Material wasted on moulding machines ¢ 

Compression Operators dropping blanks on the floor. 

Estimated 1% wastage at a cost of £180 p 

  

Material wasted by Edgwick operators at the start of each shift. 

At the end of each shift the machine 

  

have to be 

  

ilied with virg:   

rubber to prevent the machines "curing up" and jamming. Hence 

at the start of each shift, compound is used in "cleaning" rubber 

from the machine - 5% of compound used on the Edgwicks is used in 

this manner, plus a quantity of virgin rubber. 

Cost of 5% of total cord used on the Bdgwicks - 

= £2,300 pear 

Cost of virgin rubber was calculated from a figure for the 

total weight used per year (supplied by the Senior Foreman) « 

= £300 pea.
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  524.5. Material used in the producti      

The total material used in the two types of moulding was found 

from the Barvell operators work shee Then it was assumed that 

  

the material in scrap was equal to total Percentage scrap of the 

two types of moulding. 

   We see from the material scrap diagram that 23% of the original tota Q 
material mixed for the department is used in Compression Moulding. 

In cost terms, this is equivalent to 23% of £77,500 peas 

Similarly, the material costs for injection moulding = 

51% of £77,500 pea. 

terial in Compression Scrap. 

  

Cost of Ma 

As mentioned above 23% of the original material input was used 

in Compression mouldings, 

Of this 23% + 

a) 4.4% is "flash" and removed at the Nolicking and trimming" 

stage of finishing. 

and ») 18.6% is used in the actual production of parts. 

It was necessary to differentiate waste in the above manner, 

because a certain percentage of material is unavoidably wasted in 

"flash", whether the end product is a good or scrap part. However, 

  

if scrap savings are to be ob ned, they can be done so in two ways : 

a) For the same material input, good output can ve increased by 

reducing scrap. 

i pb) By reducing the material input, the same good output conld be 

obtained if scrap was reduced. 

In the first instances the amount of material wasted in "flash" 

  

remains the same, in the se¢ond instance materials savings from 

  

"flash" can be obtained, hence the need to have "tlash" 

separated out.
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as follows ¢ 

  

Then the scrap costs » 

1. Materials Costs of Scrap in "flash" of Compression Parts. 

= 41% of (4.4% of £77,500 pea.) 

= £1,398 pede 

2. Materials Costs of Scrap in Compression "parts" 

= 41% of (18.6% of £77,500) 

= £5,910 ¢ 

  

. 

3. materials Costs of Scrap in "flash" of Injection Parts 

= 27% of (17.6% of £77,500) 

= £3,677 pede 

4. Materials Costs of Scrap in Injection "Parts" 

= 27% of (39.4% of £77,500) 

= £8,244 pea. 

Summary 

ie Cost of Scrap . 

From this analysis, it was estimated that the cost of labour 

and materials in scrap production was £152,704 pede 

The breakdown of Scrap Costs was as follows + 

Injection Compression 

A. Labour Costs in Serap 

Barwell Labour £ 540 € 1,505 

Moulding Lebour £23,600 £38,200 

Finishing Labour ~ £22,690 £19,500 

Inspection Labour £13, 100) £ 7,400
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Injection Compression 

  

B. Material Uosts in Serap at + 

Barwell £29735 £ 415 
Blank and Cord Stores fe © 2,755 

oulding Machines and 

in "flash" etc. £ 165277 £ 1,578 

In parts & 8,244 € 5,910 

TOTAL £75,041 * £77,063 

Number of Parts actualiy produced at the reauired scrap rate 

A certain amount of scrap is expected, and allowed for in the 

selling price of the parts, However, it was found during the 

analysis of the "scrap records" that only 50 out of a possible 

460 parts, in production at the time, were being produced with 

scrap levels lower than those assigned to them, This gave an 

indication of the magnitude of the scrap problem. 

Report 

The two models and the information were made into a report and 

presented to management, who received it with some surprise, as they 

hed been unaware of the magnitude of the costs. This was not 

surprising, since there was no information system capable of 

supplying the figures. The computer print-out of inspection 

records, did indicate a loss against standard costs in the region 

of £65,000 pa., caused by higher tha 

  

standard scrap rates. 

However, since the standards at that time were considered inaccurate, 

the figure was largely ignored. 

The invesyigation also revealed certain areas of wastage, not under 

effective management control. In such cases, where no recorded data 

were available, estimates had to be cbtained from various members 

of staff as to the likely magnitude of these losses. These 

estimates are detailed in a full copy of the report in Appendix A. 

Once again a situation 

  

encountered where relationships with 

staff became important, if valid or useful information was to be 

found, and it- was felt that such information was needed to sive 

  

nodels "completeness",



Chapter 6 - 3    

  

This chapter covers in 1 the evaluation of six of the 

thirteen ideas generated during the initisl stages of project work, 

followed by comments on 

validity. 

proaches to management to assess their 

  

n_of Ideas 

  

6.1. SBvalua   

Once the facts had been assembled, financial evaluation of the 

individual "Pros" and "Cons" for each idea was completed where 

possiblee As mentioned at the end of Chapter 4, not all arguments 

ean be financially evaluated, but this was done where possibie, and 

the overall effect of an idea calculated. 

Examples of evaluation now follow ¢ 

6.1.1. Replace Compression Moulds by Injection Moulds - for those 

Compression parts which can practically be moulded by Injection 

techniques. 

Estimated Saving = £39,137 pede 

  

Qhis refers to the two basic types of moulding. In compression 

moulding the unvulcanised rubber is fed into the single cavity moulds 
  

by hand and the vulcanising process takes approximately 10 minutes. 

In injection moulding, rubber is fed automatically into a multi cavity 

mould and the vulcanising process takes approximately 1 minutes 

Comparison of the two processes is not direct since the relative 

advantages depend on the nature of the component. However, the 

  

Planning Department had been examining possibility of replacement, 

and identified 16 parts currently made by compression moulding, 

which would be suitable for injection moulding. Nine of these 

46 appeared on the inspection scrap reports during the period in which 

the ‘scrap summary' was made. Hence the summary figures for 

comparative costs of the txo types of moulding have been used to 

evaluate this idea. 

  

Derivation of the above 

Pro's 

4. Reduction in the ‘cost of production of good parts. 

2+ Reduction in serap levels, since scrap on Injection Moulding 

is less than on Compression Moulding.



Facts Reouired for, and u 

    

4.0 Total number of good. p produced for the nine part 

numbers mentioned above 

= 686,947 (in the 32 week period of the summary data). 

4.1. Average number of good parts per part number 

= 2,385 per week = 1195250 Der. (50 weeks) 

402. Assuming that all sixteen parts may be produced at this average 

rate - then the total number of good parts “required per year 

= 119,250 x 16 = 1,908,186 p.a. 

403. Savings made per good part by changing to Injection Moulding 

Feodel Average cost of labour, mainter 

  

ance and power in a good 

  

Compression part = £0,02965. (See Appendix A). 

103502 Average cost of labour, maintenence and power in a good 

Injection part = £0.00914. (See Appendix A). 

A035 The difference in average production costs = the saving 

per good part 

= £0,02057 per pari 

1.504 An assumption was made that the material cost would not change. 

4.4 Savings on 1,908,186 good parts 

= 1,908,186 x £0.02057 

B 3 
£39;137T Peas (as already indicated). 
  

2. Reduction in serap levels has been accounted for in this 

evaluation. However, there may also be improvement in the 

"morale" of the department if general scrap levels fell; this 

in turn might be veneficial. 

fons 

4. Lockheed (i.e. Automotive Products) might not agree to pay 

for new Injection Moulds to replace the present moulds. 

2. Extra Edgwick machines might be required.



Facts Required for,and used in Eva 

1e 

2ele 

2ede0 

Dede 

Gere 
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fhe Planning De 

  

ment selected only those parts with a 

nthly de 

  

  

sufficiently high 

  

to merit an Injection Mould,    

  

@ego & minimum monthly call for 8,000-parts. Therefore, 

as most of the present movlds were due for replacement, it was 

anticipated that new Injection moulds would be forthcoming, 

No extra Edgwicks are required since := * 

Total number of parts which will have to be produced to obtain 

2,385 good parts per week 

= 13,000 parts per month with a 27% scrap rate. 

Assuming there are four parts per charges; and an average 

operator working the machine on a 60 segond cycle can produce 

40 charges per hour 

i.e. 4 x 40 = 160 parts per hour. 

The time taken to produce 13,000 parts 

= 81 hrs. = 4 days (working 2) shifts per day). 

Therefore, 16 part numbers would require 64 machine production 

days per month. Assuming 20 machine production days per month, 

approximately 3 extra machines would be sufficient to provide 

the necessary capacity. These machines were available, since 

two machines were permanently shut down, and 4 further two 

were available but not "commissioned". 

  

* Total Cost of Implementation = 0. 
    

    2. Breakdown of the Finishing Department into smaller units, 

Estimated Gross Saving = £27,678 vede 

Derivation of the above estimate 

Tie: 

Pros. 

Reduction in cost of finishing scrap.



Facts required for, and 

ie 

   in Bvaluztion 

Est     ted cost of finishing scrap = £41,517 Dede (from scrap 

sunmary Appendix A). 

4.1. Expected reduction in finishing serep costs 2/3,a8 a 

result of dividing the finishing department into smaller 

xunits (from results in the Appendix below). 

402. Possible saving = £27,678 pede * 

Cons 

4. Cost of reorganisation of the department. 

1. 

Note:- The saving does not include a figure for reorganisation, 

as the cost would depend to a certain extent upon 

exactly how the department was organised. 

  

Appendix to the above idea No.2 

This idea arose from a meeting between supervisors, at which 

mention was made of an experiment in the finishing department, 

In the experiment two parts were finished in isolated units, 

removed from the general finishing area, with a marked reduction 

in scrap. 

  

re Project on parts roe 37374 and 87366 

By mid 1971, the ‘situation with regard to customer arrears on part 

nos. 37374 and 8/306 was so serious that the whele production 

process was subjected to a thorough examination. 

In order to examine and improve the finishing process, all the 

machinery and operators involved were placed in an isolated unit 

under one foreman. The foreman's responsibility was to improve 

the standard of work, and produce a sense of involvement in the 

project. He was aided in his work by the Production 

Engineering Department who improved the finishing machinery. 

@heir combined efforts resulted in a marked improvement of 

scrap standards, as can be seen from the grephs.
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The experiment was seen to be a ss, and the situation with 

regards to customer demands solved, Then, as orders started to 

fall, the units were returned to the finishing department. As can 
   

be seen from the graphs, once the experimental conditions vere 

  

removed, a gradual worsening of the scrap standards occurred, 

2. Results of the experiment. 

2.1-Deductions from the graphs. 

Cotete Part No. 37 

(1) From the % Total Scrap graph, making use of the trend 

curve, then : 

a) The aporoximate scrap level before the experiment 

was 1507. 

bo) During the experiment the level was reduced to 27%. 

ce) After the unit was returned to normal production, the 

scrap level rose, and appears to find a level at BOs. 

(ii) from the % Finished Scrap graph, again making use of the 

trend curve : 

a) The approximate finishing scrap level before the experiment 

was 50% 

») During the exveriment finishing serap was reduced 

to 8% 

ce) After the unit was returned to normal production, the scrap 

appears to level out at 15%. 

Qete2. Part No.87366. 

Apply the same method as above. 

2.103. We can now tabulate the results in the following manner :-
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Fin. 

Scrap 

Before expt. 150% 507% 25596 51% 

During " 27% (min) 8% (min) 80% 30% 

After ” 80% 15% 70% 49% 

Very difficult to estimate the level of scrap, but the 

figure quoted is the average of the last four sets of 

figures. 

2.104. Conclusions from    ults 

Qele4eds For part no. 37374, the. experiment reduced the total 

scrap by % and the finishing serap by 2/3. How    ever, if 

experimental conditions could have been maintained, the 

reductions on the original values could have been 5/6. 

2.14.2. Interpretation of results fer part no. 87366 was not so. 

straightforward; as the trend for the scrap figures continued 

4 finished (the experiment 

    
downwards after the experis 

ended shortly after the factorys annual shutdown). 

However, the results indicate that the experiment achieved 

a reduction of 2/3 on both Total and Finishing scrap. 

3. Determination of the reasons for success, 

Possible reasons for success are ¢ 

Beatie Improvements in machinery 

Bes reater operator involvement in production standards and the 

production team. 

3.3. Increased supervision. 

3.4. The interest of the factory manager. 

   It is, however, almost impossible to quantify the individual 

contributions made by the above factors, from the 

available date.
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Gonclusions , 

  

Guted 

Phe implemontation of any comparable situation on the finishing 

anea a8 a whole is only likely to be successful if the same 

experimental conditions are obtained. 

An attempt to use the isolation idea has been made, by the erection 

of wooden partitions. However, since these are only 5 ft. high, 

the department does not appear to be divided into sections. 

This apparent lack of isolation, combined with the lack of intensive 

supervision is the probable reason for the fact that finishing 

ecrap has not been significantly reduced. 

So, if the idea is to be implemented more work should be done to 

define the optimum operating conditions. 

Reduce Compression Moulding Scrap costs by remular inspection 

  

of parts during moul 

Estimated Saving = £16,077 peae 
  

This idea stemmed from lack of control over quality during the process; 

the existing system was such that scrap was only discovered after the 

final stage of production. By actually examining samples during the 

moulding process, it was hoped that corrective action could be 

taken before variabie costs were wasted on producing scrap parts. 

It was hoped this could be achieved by a team of roving inspectors, 

who would not only inspect sample mouldings, but also perform some 

of the finishing operations and look for moulding faults thet might 

     not be apparent until the parts were finished. 

  

ion of 3. above estinat 

  

Deri 

  

Pros 
  

4.- Reduction in the cost of compression moulding scrape
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Facts required for, and d in evaluation 

  

4e1e1. Gost of compression moulding scrap from (Chapter 5) 

= £55,342 pea. (excluding maintenance costs). 

40102. Possible saving in costs due to the actions of the inspection 

team suggested in the ‘cons! ~ 40% (As estimated by the 

senior mulding foreman). 

Saving = £22,137 p.a. (for 40% reduction in serap). 

44201. Cost of maintenance for Compression moulding 

= £22,980 pede 

4e2e3- Possible saving in maintenance costs due to reduction 

in scrap produced by inspection team. 

= £9,190 pea. (for 40% serapreduction). 

Total Gross 

  

ving = £31,327 

fons 

4, Extra Inspectors required to inspect Compression samples. 

Facts required for,en used in evaluation 
  

4e4+ The Senior Foreman estimated that three inspectors per shift could 

reduce moulding scrap by 40%. 

4.2. The cost of employing three inspectors per shift, for 3 shifts 

per day, assuming the inspectars are paid at the top grade 

would be = (9 x 40 hours @ £0.74 per hr + shift allowances)x 52 

= £15,250 peae = Total cost of idea. 

Giving a Net Estimated Saving = £16,077 pede 

6.164. Replace 22 hand lathes by 6 auto lathes. 

Net Estimated Saving : £10,000 v.a. Capital Cost = £11,760



+m From an initial examination of the ent, it was apparent that 

      

  

inereased use of automatic Jath one man was responsible 

for three machines, would result in considerable savings in the 

wages of female operatives working the slower hand fed machines. 

Furthermore, using male labour it would »¢ possible to run the 

machines for a 24 hrs per daye 

“Derivation of the above estimate 

Pros 
  

4. Saving in total labour costs with one man operating s 

3 automatic lathes. 

2. By employing male labour, the auto lathes can be operated on 

a 3 shift systems. 

Facts required for,and used in evaluation 

4et- Output from the hand lathes averages 71,000 parts per day from 

26 lathes i.e. 2,700 parts per 8 hours. 

4.2. Output from auto lathes averages 50,000 parts per 24 hours from 
P Bs p 

6 lathes (working shifts) i.e. 3,300 parts per 8 hours.     

1036 6 auto lathes operating 3 full eight hour shifts per day 

would cut 59,400 parts equivalent to 59,400 = The output from 
2,700 22 hand lathes. 

29 
4e401. Saving of labour cost of 22 female lathe operators 

= £20,030 peas 

44.2. However the cost of 6 males working 3 shifts 

= £10,020 pea. 
   

  

14.3. Therefore we have an es nated net labour 

cost saving of £10,010 p 

  

(10 te 4.402. Has not been included as a ‘eon't in this idea because in 

this case all the "cons" are "one-off" capital cost expenses, 

and the two ex ses have not been mixed to avoid 

  

=
 

misunderstanding 

pro. 2 has already been used in the above evaluation see 1.3.



Be 

4e 

  

Cost of machinery and installation, 

Limitations on the type of parts suitable for using in auto lathes, 

Training cost of setter-operetors, 

Setting times. 

Facts required for,and used in evaluation 

4.16 Cost of 1 auto lathe including installation 

st Bept = £1,500 (figures from the Assi . Manager who had been 
g 

ant 

responsible for the purchase of those "autos" in use). 

41.26 Cost of 6 auto lathes = £9,000 

Limitations te the type of parts cut on the present suto lathe, 

was due to the fact that parts were held in the chuck by vacuum, 

x his meant that those parts designed with holes in them were 

unsuited to this type of machine. However’, there were 

mechanical types of auto lathe in use eat the Girling factory, 

which accepted most types of parts. It was therefore recognised 

that, before any transfer could take place, an investigation 

was needed as to the type of machine required. This information 

was obtained from the finishing foreman whose “anti" views 

were of considerable importance. 

3.1. Training a setter-operator was expected to take 10-18 weeks 

(as estimated by the Training Dept). 

3,2. The cost of training was thus estimated as 6 x 14 week wages 

per operator = £2,760. 

Again discussion with the finishing foreman produced an 

important point, that of "setting up times". 

4-1. Hand lathe letting up time = 5 = 15 minutes. 

4.2. Auto lathe setting up time = 15 ~ 60 minutes.



This was because with the automatic machine not only the chuck, 

put also parts of the automatic fee 

  

mechanism had to be changed. 

hus srovision would have to be made to ensure that auto lathes 

would ‘run! for a sufficient time, to justify the time spent 

®setting-up" the machine. 

Total Estimated Capital Cost = £11,760 

At this stage the application of standard accounting techniques for 

evaluating capital investment was considered, but deferred until 

management reaction to the project had been obtained. 

Bete5e Eliminate the "Part-finished stores and storeman! 

Estinated Sav 2 NIL So 

  

The idea was thet "part finished stores" should be removed from the 

G@epartment. As it turned ont it was a rather poor idea as P 

$ 
@iscussions with “interested parties" were to indicate, es the 

"fynetion" could not be eliminated. 

Derivation of the above estimate 

Pros i 

4 Wliminate the labour cost of storemen. 

2. Possible income could be gained from renting out the stores 

area to another department. 

3. Possible reduction in Lockheed Department rates, as @ result of 

reducing the floor space used. 

Facts required for,and used in evaluation 

4. Cost of part finished storemen 

= £6,720 pea. (From Labour Scrap Model). 

2, The use of the stores area was limited, because it was in the 

centre of the general production area of the department. Hence 

it was unlikely that any other department would want to rent 

the area.
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    3.1. The sq. footage of the 

3.2. The rates paid = 50p/sq.ft. 

3.3. Potential Saving = £1,150 pea 

Cons 

Ag mentioned in Chapter 4, this idea was discussed*with a number 

of departmental staff and the industrial engineering dept. and they 

came up With the following arguments against. 

1. The part finished stores is a check stage in the production 

process, The moulding operator's work is counted, and the 

infermation is then used by the Wages Section toe compile the 

wages. Thus, if the stores were eliminated then either : 

Ae Labour would be required to check the operator's work, or 

Be The wages system would need alteration. 

2. The stores provides an area in which parts are kept between stages 
‘ ; 

of production. Thus, unless part finished stocks are reduced, 

this ares will continue to be required for storage. 

Conclusion, Because of the ramifications of a change in the wages 

syStem it was assumed that a change would be unacceptable. It was 

unlikely that the labour required for checking operators work claims 

would be less than that already employed. Also, since the storage area 

    is required somewhere within the department, it is unlikely that a: 

saving would be obtained from "Pros" 2 and 3. Hence estimated savin: 

  

  

from the idea was nil. 

  

6e1s65 Reduce serap costs, by ectins all parts after 

      

moulding before q perfo ieee es 

  

   Estimated £27,580 p.a.(LOSs) 

The intention of the above idea was to remove all the moulding scrap 

  

from the system before any finishing or inspection labour was wasted 

on it. In order to ensure that all scrap removed, a 100% 

  

inspection of parts would be required, after moulding, prior to 

finishing.



    

4. Reduction in the costs of labour wasted 

inspecting moulding scrap. 

© Reduction of moulding serap reaching the 

on finishing and 

departments may have beneficial effects on 

Facts required for,and used in evalua 

tele 

Aetete 

Nete2e 

Ve2ede 

20 

  

Labour costs of finishing and inspéct 

ter (faken from the scrap models) Chapte 

i ni, 

5 

  

# moulding serap 

Labour cost of finishing compression moulding scrap 

= £14,800 pea. 

Labour cost of finishing injection moulding scrap 

= £13,350 pede 

Total cost of finishing moulding scx 20 

  

8,150 peas 

Labour cost of inspecting compression moulding serap 

= £5,620 peas 

Labour cost of inspecting injection moulding scrap 

= £5,250 pede 

Total cost of inspecting moulding scrap = £10,870 pea. 

Total cost of finishing and inspecting moulding scrap 

= £39,020 poo. (Total Mstimated Savi 

This type of "pro" cannot be assigne a 

1s) 

financial value. 

 



4. Extra inspectors would be required to inspect parts 

after mouldinge 

2. Possible difficulty of siting an inspection area. 

  

Pacts required for, and used in e 

421 The toal number of parts to be inspected was equal to the 

number of parts being inspected as the final operation. 

I% was therefore assumed that a labour force equal to the 

existing inspection section would be required. 

4.2. Present cost of inspection labour = £66,600 pea. 

(from the labour scrap model). 

4.3. Total cost of extra inspectors = £66,600 Deis 

At this stace of evaluation the project shows a loss of 

£274,850 (£39,020 £66,600 a   

ee In view of the size of the estimated loss resulting from the 

above argument,no estimates were made as to possible costs of 

siting such an area. 

Only six examples of evaluation have been given as this seems 

sufficient to indicate the approach adopted. These six with a 

further seven evaluated and seven unevaluated ideas are to be found 

in Appendix A, which is a copy of the report submitted to Management. 

The form of presentation is slightly different in the report, as it was 

assumed that management were familiar with the department and the 

process. (A vrief description of the other seven ideas is provided 

in Appendix A).
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6.2. Examination of Evaluations prior to_presentation to 

Industrial Supervision. 

An initial evaluation of ideas generated was completed by the end of 

February 1972. At this stage a supervisors meeting was held at the 

factory between Mr.Parr, the Industrial Enginesring Manager, Mr.Tate 

and myself. The purpose of the meeting was to examine in some detail 

the initial evaluation of cost savings ideas. The jntention was that 

Mir.Parr would examine the report and discuss with us those points 

which he felt were incorrect or inaccurate. These points were noted 

and alterations or corrections made in the’ report. 

This approach was adopted in preference to submitting the report 

directly to Mr. Air for two reasons ¢ 

4. Top management time was considered to be at a premium, and not to 

pe taken up by trying to find errors in detail of evaluations. 

Therefore, if an accurate report was presented, then discussion 

time coulda ve devoted to the implications of the recommendations. 

‘ 

2, In order to attain the required standard of accuracy, the details 

had to be examined by a senior manager whose judgements in the 

field were acceptable to Mr.Air. The Industrial Engineering 

Manager was such a person. 

At his request a number of points were re-examined and certain 

corrections and alterations made to the evaluations, which indicated 

  

some imperfections in the evaluations. However, examples of the 

use of the approach stood up to rigorous examination reasonably 

well, as criticisms tended to be on points of detail rather than 

methods. ees. Mr.Parr suggested that in certain cases where 

allowances had made for ineffective transfers of labour, the 

factory situation was now such that they could be totally effective. 

i.e. labour saving from re-deployment could be 100% rather than 

an assumed 60%. In certain cases he requested and suggested 

possible 'cross-checks' on ‘scrap! data.



    

Secondmant to the eering Devartment Peat ate tees anne 

  

Shortly after the supervisors meeting mentioned above, Mr,Parr 

requested that I help in an Ind.Eng. Bxercise on manning levels 

in the Lockheed Department. Therefore I was faced with the problem 

of interrupting my research work, or continuing my project and 

possibly incurring lir.Parr's displeasure by refusing to give 

assistance. 

Although the investigation wes not directly related to my project wor 

  

I felt there were certain benefits to v& gained from offering 

= 5 co-operation, Firstly, the exercise was likely pboduce 

information that would be useful in 6 follow up of one or more 

of the cost saving ideas. Secondly, the work might lead indirectly 

to the generation of other profit imp    vement ideas, or the   

exercise itself might indicate areas for profit improvement. 

  

Thirdly, by co-operating with the Industrial Engineering Department, 

I was likely to improve working relationships with the Industrial 

Engineering Manager, and a large number of his subordinates. 

As the department had been an important source of information for 

project evaluation, and was likely to continue to be so, a feeling 

of ‘mutual understanding! and co-operation seemed likely to promote 

an improved flow of information. Finally, and most important, 

  

the exercise would provide the opportunity to check, from an 

independent source, the conclusions drawn to date. 

The project, which lasted four weeks, consisted mainly of analysis 

of parts produced by the department into groups, defined by similar 

production processes, Then using monthly custe 

  

requirements for 

these 'groups', theoretical manning levels were produced from 

ing 

  

piece work rates, As might be expected these estimated ma 

levels were much lower than those actually exi 
  

the 

  

Hence, assuming that data used to compile 

were correct, labour was ineffectively used. Also the exercise 

showed that high scrap rates were inflating the labour requirements. 

     Thus the general conclusions drawn were that ur could be 

  

reduced by improved efficiency and control over scrap. Although 

  

it must be noted that the se produced ral pointers, and did 

  

    not indicate where and how cost reduction actions should be ¢



Therefore, the ex 

  

    my work; namely, 

department was by reduced labour costs. 

produced by the exercise appeared to be of use to project work, 

  

and working relationships were to prove us 

ion of    
project implementation was attempted with the co-opers 

certain members of the department. So the exercise proved an 

  

interesting and useful deviation from the   n line of approach 

of the project. 

  

6.4, Presentations of corrected E 

Having completed this exercise, and made the sugested 

ch
 

corrections to the first cost saving report, the evaluations 

were re-submitted to Mr.Parr for final approval, Once this 

  

  was obtained Mr,Air was approached to ascertein his views on the 

final presentation of the information, He requested a brief 

summary of the findings, and recommendations for actions on 

individual ideas, as well as a detailed report on the evaluation 

of individual ideas, (As mentioned at the end of 6.1 this 

ax Ae report can be found in Append 

These recommendations were discussed at a supervisors meetings 

The meeting took the form of a presentation of the content of the 

report, and the reasons for actions recommended on individual ideas,



  

Chapter 7 ~- The 25: provement Ideas. 

  

  

We now had some evaluated ideas which indicated possible areas 

where savings could be made. Ubvicusly, a management decision 

was required before the next phase of work could begin. ‘We were 

faced with two problems : firstly, which of the ideas should forn 

the basis of the next stage of research? Secondly, how wre we 

to get management to make the decisions? 

  improvement ideas to management, This short period in the 

  

project's history has se 

  

al important features : 

(3) It indirectly highlighted the problems of industrial 

supervision. 

(43) The value of the work done was placed into a departmental 

  

perspective, rather than consid in isolation. 

>
 Re
 

be be
 

ws
 

Comments from the Industrial Su isor highlighted 

cH adopted. 

  

    

  

possible short comings of the appr 

  

(av) Most important, decisions were made on the next phase of 

work and the ‘management! of this phase. 

Jeie The Method of Presentation 

  

The work had reached an important stage, and in lir,Tate's 

experience, the manner in which recommendations were presented 

prior to discussions was imvortant. There were a number of 

possible options, and we chose to ‘hold a meeting. In doing so, 

various ways of conducting it were considered. e.g. is We could 

assume that the evaluations report had be 

  

read and digested by 

Mr.Air, and merely attempt to discuss the proposed recommendations. 

Such an approach would tend to reduce the secpe of Mr.Air's role 

as Industrial Supervisor, by attempting to preclude any comments 

on the way in which the work had been perfors Also, could we 
   

expect Mr.Air to have read the report in sufficient details to 

accept it without comment?



ii. The report could ve tread thro 

  

1 at the meeting, 

  

thereby giving shir the opor 

  

r to raise points in detail. 

This approach would undoubtably entail a long meeting, which 

in turn might limit the discussion of recommendations and 

possibly delay decisions. 

4ii. We finally decided on a third option, that of a 'flip-chart' 

presentation. This would allow the author to run through 

the ideas 

the opportunity to question de 

  

  

     

  

giving en outline of : 3 allowing lir.Air 

yhilst retaining a 

reasonable degree of control over the time spent on 

individual areas. It was also hoped that the actual visual 

form of the presentation would increase the impact of the 

report, and provide motivation for reaching decisions. 

7.2. Presentation Number 1 

It was agreed that a meeting of supervisors be held at the factory 

to discuss the evaluations produced and the recommendations arising 

from them. As mentioned above, the meeting was to take the form 

  

of a 'flip-chart' presentation with th 

  

hor providing a suiteble 

commentary. The presentation was to consist of four min sections: 

Ke Financial Situation of thé Department.   

Be Evaluation of Projects. 

C. Approach adopted during evaluation. 

D. Recommendations. 

  

Section A was a statement of the depar tel profit and loss account, 

indicating the magnitude of the loss and stressing the importance 

  

of variable cost, and in particular labour oos%, reduction. 

Section B was a brief description of all the ideas mentioned in 

  

the previously circulated report (End Chep.¢) with an outline 

of the savings and losses of those ideas that had been evaluated. 

n of 

  

ideas, similar to that given in Chap.3 Section 1. The section also 

8s and magnitude of double 

counting of savings, if ideas w 

  

to be implemented without 

further research, This is a point that hasn't yet been mentioned, 

as it does not become significant until we begin to examine the 

possible implementation of various ideas.



In any large list of ideas for savi in & given area, one is 

    

likely to find more t. 

  

none idea acting on a particular cost 

element of the area. ¢.g. we have produced at least three ideas 

that either directly or indirectly make savings by reducing 

    ial evaluation each idea finishing labour. Now during the in: 

in turn is considered to act on the area in isolation, and the 

savings estimated accordingly. However, if all three ideas were 

to be implemented, then the savings for two of the ideas must be 

considered to act on an area already affected by the implementation 

of the previous idea. Therefore, if we are expecting labour 

reductions from all three ideas, then at least two of the savings 

must be reduced to eliminate double counti    

Again this is a simple point, and should certainly be part of any 

programme of evaluation of ideas involving a series of changes. 

It may also be necessary to examine the effects of variation in     

the order of implementation of ideas. Although the total savin, gs 

from a given set of ideas will remain constant whatever the order 

of implementation, it is possible that the last idea in a 

  

articular arrangement may have only a small «savi P , ¥ 3   ° Therefore, 

if one or more ideas are to be omitted for this reason, the total 

cost of implementation, or even the likely ‘political! consequences 

of various combinations, must be compared with total savings, 

before deciding on implementation. 

This point is further discussed in the manual on ‘Profit Improvement! 

Opportunity Approach! (Appendix GC.) 

Pinally section D outlined possible alternatives for the next 

stages of work, which were to be discussed at the meeting, A 6 ’ 

  

number of options were available as te continue 

research; these were in general ; 

  

for implementation, and concern myself with the overall 

suecess of the programme,



_
 

we
 

su
 

as above, but concern myself with     di) Assemble the programme 

  

only one or tworprojects with Ta savings, but which 

  

required further r earch before implementation could 

be considered. 

Mr, Air and Mr.Parr ~ A 

  

iii) Adopt the idea suggested by 

  

Comparative Evaluation of Compression and Injection Moulding 

Processes, The 'Pros' and ‘Cons! of this idea were briefly 

discussed in the report at the end of the previous chapter, 

and it was felt that while it represented useful long term 

research for the department, the short term financial 

liability of the department was of overriding importance. 

Therefore, we felt that the first two options represented more 

useful areas of work. 

This then was the outline of the intended presentation, to be 

given to a meeting of all supervisors, at the factory. My two 

academic supervisors arrived at the factory, only to find that 

at the last minute the Factory Maneger, Mr.Air was called to 

Manchester on divisional business and the meeting had to be 

cancelled, I+ later transpited this was a fortunate postponement, 

which resulted in a useful reappraisal of the work done. 

However this last minute cancellation served to highlight one of 

the problems of industrial supervision. These problems are 

discussed in a later section of this chapter when the work done 

is examined, 

The solution to the problem of holding a supervisors meeting, in 

which we could have the undivided attemtion of the Factory Manager, 

was produced by Mr.Air. He suggested that the meetings be held in 

a hotel mid-way between factory and unive: 

  

This proved to be 

a satisfactory arrangement. 

Tede Review of the overall prospects for the Department. 

The postponement ot the meeting offered an opportunity to further 

ntary. As part of these 

  

rehearse presentation techniques snd co  
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. rehearsals the intended pre ation was given to 

Professor Cook. it was that the department 

  

       was still tat ri hough it appeared that we could make 

substantial savings, reducing the £300,000 p.a. loss by some 

£100,000 p.a., we would still be faced with a £200,000 p.a. 

deficit. Therefore we had only produced a partial solution 

to the problem. 

In fact in different or more normal circumstarices, if the loss 

could not be fully eliminated, and replaced by a viable profit, 

then closure of the department would be preferable to continued 

operation at a reduced loss. The situation therefore needed 

revision, to determine whether we might realistically expect 

to eliminate the departmental loss. 

ant had to be 

since it was intended that the origi 

This review of the prospects of the departm 

  

performed very quic!       
presentation be rewritten to cover the points raised by 

Professor Cook, and then presented at the rearranged supervisors 

meeting three days later. 

  Firstly the profit/loss account was rewritten in the simplified 

form shown below : 

    

  

£1000's 

LABOUR COSTS (INC.MAT 498 
LABOUR) 

MATURIALS COSTS 95 

MAINT, MATERIALS COSTS 42 

POWER 23 

DIRECT COSTS SUR TOTAL 658 

OVERHEADS 270 

TOTAL COSTS aa 

REVENUE i 627 

  

 



    

Then it cartmental loss the 

following would have t ¢ 

g that “Revenue a reduction of 

  

- Assun 

  

£214,000 nea. in Direct Costs would suffice, provided overheads 

remained at 41% of Direct Costs. This was equivalent to a 43% cut 

in manpower, or & 32.5% cut in Direct Costs. 

However, the underlying assumption that overheads would reduce in 

direet proportion to direct costs was 

  

2% doubtful, since the 
  

costs were ‘allocated! rather than 'actual'. It was of course possible 

that this would be partially offset by an increase “in revenue, vhich had 

been assumed constant. 

Thus the simple analysis had to indicate that a saving of £214,000 p.a. 

im direct costs were possible, which in turn meant that a 

  

saving of £100,000 p.a. hed to be found to supplement the 

from ideas slready evaluated. 

Uneveluated opportunities were therefore exemined, and these a 

  

to fall into four main categories: 

4, Spin-off effects from evaluated pro J jects - i.e. possible 

n ee
 2 peneficial side effects resulting from implementat: 

  

e rb
 9 tg.
 5 3 ran
 

2 c + . 

  

2, Current projects, which had not been evaluated. 

3, Defined ideas not yet evaluated. 

4. Undefined ideas for Cost Reductions 

   
These four were exemined in detail to see whether they would yield 

the extra £100,000 pea. 

e Fig.7.1). 

  

Te3e1. Spin-off' effects from evaluated projects ( 

  

Three of the ideas already evaluated indicated that they might 

scontrinute extra or spin-off savings after implementations 

ees Idea 9 - The improved use of Technical Data by the 

Production Foreman. 

t PROS? 

4. Elimination of wasted production time due to poor compoun: 

  

2, Saving on material wasted in production of scrap due to 

poor compound. 

    

ration correctly.



  

= 

J 

iM 

LUE 

£,000's PA, 

Improve the use of technical data 

  

~ Reduce serap by 107 thro better a> AO) 

test specification 

« Reduce moulding scrap by 10% by fi 10 

improved press operation. 

- Reduce press operatars by 107 17 

through improved press speeds. 

Replace Hand-lathes by auto-lathes. 

+ Reduce finishi 

  

serap for compr 

  

sion 7 

parts from 1/6 of good moulded parts 

to 1/9 of good moulded parts. . 

(as for injection, where most parts are 

on auto lathes). 

Thus reducing compression scrap trom 

40s to 36%. 

Re-group the tinishinz 4 rtment into 

  

smaller units. 

  

* Improve output by 10% due 15 

morale and less movement. 

57 

 



    

This idea might produce in-otf effects : 

a) A reduction of scrap through better test specitications 

       used by the Mat ai Control Laboratory, resulting from the 

feedback of date from the producti 

    

b) 4 reduction of moulding serap by impro 

ce) A reduction in moulding labour might be obtained through 

  

improved press speeds, from information gained from 

a) and b). 

Tede2. Current Projects. i.e. ideas being research by ‘others! 

(see fig. 7.2). 

eg. At that time the University of Bir: 

  

research into improving methods and conditions of 
  

¥ 

it was hoped that savings in inspection labour would be possible, 

as @ result of improved productivity. 

Tede5s Defined Ideas not yet evaluated (see fig.7.2) 
. 

These were ideas contained in the report mentioned at the end of 

the previous chapter, which had not be 

  

evaluated, They were 

examined to see whether estimated savings could be made for them. 

Tedehe Undefined Ideas for Cost Reduction (see fig.7.2) 

To evaluate any potential savings for this category a new idea had” 

to be generated, which leads to a rather paradoxical situation, 

gince we are considering "undefined ideas" as a potential source 

of cost reduction. Figs. 7.1 and Ui are in fact extracts from 

the revised presentation, and indicate that further savings of 

he £103,000 pea. might be obtained. It must be remembered that 

  

was something of a "paper-exercise” to demonstrate that the 

elimination of the departmental loss was not an unrealistic target. 

Another interesting point is that this ‘paper-exercise' to 

‘close the gap! was performed in one afternoon, and produced 

'paper-sayings' equal to those in the initial investigation which 

had taken some 6 months.



  

OTHRR UNE    

A FURTHER £46,000 P.A, 

CURRENT PROJECTS, 

Reduce inspectors by 1/3 by re-training 

DEFINED ID. 

  

- Inspect more compound more thoroughly 

- Train operators to inspect their own work 

- Increase finishing machine utilisation by 

better scheduling reducing finishing 

operators by 10% 

UNDEFINED IDEAS 

- Convert a further 123% of compression 

parts to injection. 

FIGURE 7-2. 

BLD _conmRrBurS 

POSSIBLE VALUE 
  

£,000's P.A. 

~ 

20



However, it must be ssid vings' could not have 

  

been estimated without th data collected during the 

investigation period, and the cost models. 

The work had now been placed into some sort of departmental 

  

perspective, which had until thet time been overlcoked. It was 

therefore felt-.that the cancellation of the first. supervisors 

meeting wag a somewhat fortunate occurence, as the revised 

presentation tended to strengthen our proposals. 

7.4. Presentation Number 2. 

The format of the original presentation was now revised, in the 

light of the new view of the work, and its relation to the possibile 

future of the department. (copies of the 'flip-chart!' exhibits 

are to be found in Appendix B). 

The first aim of the presentation was to indicate that the 

financial goal of loss elimination was realistic. Then, providing 

this was accepted, the ideas evaluated to date could make a 

considerable contribution to achieving that aim. Because the 

approach adopted had certain weaknesses, these were indicated, 

organisational rec mdations were made to overcome them and    

develop a system for implementation of profit improvement 

epportunities, a 

Te4e1- Strengths and Weaknesses of the Indenendent Agent   

Approach to profit improvement ideas. 
  

  

Before discussing the strengths and wealnes of the approach, 

it might be useful to define the ‘approach’. It can be considered 

in 7 stages as follows : 

4. Collection. and generation of ideas. 

2. Listing the 'Pros' and 'Cons' for each idea. 

$e Listing the facts reouired for financial evaluation of 'Pros! 

and 'Cons!. 

4. Collection of facts required. 

5- Evaluation of 'Pros' and 'Cons' and net effects of each idea. 

6. Bxami     tion of cost saving ideas for double counting. 

7. Compilation of suitable ideas into a pro for implementation, 

 



The strengths have be ntioned 

  

lier, but can be briefly 

  

states as ¢ 

4. Free thinking from usual constraints. 

2. Involves personnel concerned, when discussing 'pros' and 'cons'. 

3. Introduces a disciplined epproach in quantifying ‘pros! and 

‘cons! in a systematic and rigorous way. 

These points have been restated becduse certain aspects of the 

approach came in for criticism during the presentation of 

recommendations. 

Most of the weaknesses have not been in ed until now, because 

they tend to be related to theadui 

the approach, rather than the mechanics of evaluation. 

  

and implementation of 

The weaknesses are as follows : 

4. Double counting of benefits can occur. This was mentioned in 

the earlier description of the first presentation. In fact, 

calculations indicated that the estimated savings of 

£114,000 p.a., expected if all ideas vorsbevetecat 

implemented, would fall by some £7,600 pea. as a result of the 

elimination of double counting of savings. The major area 

of saving that was affected was the inspection labour savings, 

where the total savings for individual projects was £15,100 p.a. 

This figure dropped to £9,900 p.a. after double counting had been 

eliminated, 

2. Research effort can be misallocated, unless all research within 

the area/department is carefully co-ordinated. e.%. At the 

time some work was being done by the Industrial Engineering 

     Department to improve some of the hand-lathes, le the   

  

authors rk had indicated that savin 

  

es were to be made by 

  

replacing hand-lathes with euto-lathes,. 

Be 

  

ion to close the 

  

It might have be 

ve department cou. 

  

e without prio» knowledge of 

the authors work.



    

4. The work can lead to one or manager resistance, 

unless fudl involy understanding, and acceptance is 

  

secured from the beginning. 

Recor     TA 

  

remedy the wenknesses in the Approach 

Having identified pos nesses the following recommendations 

  

were made to combat 

4. The responsibility for co-ordinating and for “reviewing the 

ould: be 

  

progress on all profit improvement ideas frequently, 9, 

allocated to the appropriste level of management, eef. 

Product Manager, or Dept. Manager. 

nd flexible ones for    2. Firm targets for review frequency « 

ereativity,and for evaluation and implementation time tables 

should be listed and evaluated on the above basis. 

3. Full or part-time teams should be sct up to carry out 

evaluation and implementation of work. 

4. The scale of experiments, the intention to increase the 2 

security of the department by introducing changes, and the 

implications of the number of operatives to be employed need 

to be discussed with unions and staff. 

This revised presentation was then given to Mr.Air, in the 

fisoletion! of a hotel, as he had suggested. The meeting was 

  

successful, as all the aspects of the report and presentation 

were discussed in detail. This indicated that although persona 

contact with Mr.Air had been limited, he had takma good deal of 

interest in the work itself. During the course of the discussion 

about the approach and recommendations, lir.Air raised a number of 

interesting points, which related os to the strengths and 

weaknesses comments made earlier, and alse to problems of 

lindustrial supervision'. The outcome of the meeting is discussed 

in the last section of the chapter (7.6), but this is preceeded by 

some general comments on points arising from the meeting.



ustrial Viewpoint. Tede Con 

  

   
Te5eie Originality of ideas point raised by Mr.Air 

was a feeling of slight dis the ideas that had been 

generated. He felt that many of them had been expressed in 

some form or another before the author's arrival, and I 

had not produced anything etartlingly original. (The question of 

approaches to creative thir 

  

‘ing will be discussed in the review 

chapter at the end of the thesis). 

This comment is also related to the ‘independent agent! approach. 

Firstly, it may indicate that constraints to creative thoughts 

were somehow imposed, possinly the result of developing good working 

relationships with starf at too early a stage! Secondly, it is 

a possible indication that the author became too independent of 

the wishes/aims ef the 'client', i.e. had Nz.Air been more 

involved during the initial stages, then he might have been able 

to guide hypothesis generation along more toriginal lines'. 

I% mast be remembered though, that time and involvement were 

important, and we were looking to emphasise action. Therefore 

we tended to look for ideas which could be supjected to a 'Quick 

and Dirty' evaluation; and thereby provide a reasonable indication 

of potential savings, rather than produce ideas that would involve 

a long, detailed programe of research before likely savings were 

known. One might expect therefore that ideas would not involve 

drastic changes in the departmental set-up, and the approach, 

whilst not conductive to orginelity, ensured comprehensive coverage 

of existing potential ideas. 

Te5e2e Rejection of ideas for unforeseen ‘political! reasons. 

This was a weakness of our initial approach that only became apparent 

at this stage, i.e. at the time when management decisions were to be 

taken on implementation of ideas, It became apparent that the 

‘non-financial! or 'political! implications of certain ideas were 

sufficient to rule out implementaticn, even if the idea showed a 

saving.
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Thus, the collection of ta by an "in 

  

nendent agent! is not 

necessarily a straight forward proc as certain 'Cons' may 

  

remain undiscovered, es; 

  

Glally if they ere not of direct 

importance to those personnel operating in the areas of basic 

data collection. 

eegs Mr.Air Fefgeted a suggestion that the moulding foremen should 

be supplied with more technical data about the materials they 

were using (Idea No.9), so that they could reduce scrap by 

altering the moulding parameters of the moulding machines. ‘The 

idea, although showing a smell saving, was unacceptable because 

of the implications of customer liability, and the ultimate degree 
of safety attached to such a critical component of a braking system. 
So at this stage customer liability emerged as an important 'Con', 

  

which had remained undiscovered partially through the adoption 

of an independent role. 

  

Te5e2e1. Customer Liability = Implicsati: vr Safety Critical 

Products = 

because this emerged as an important factor, @ brief description 

of its implications is given : 

In fact shortly after the research began, an investigation into 

product liability was conducted by the Product Manager. The 

investigation may well have been prompted by the large amount of 

publicity which the Ralph Nader Campaign in the U.S.A. was 

  

receiving at the time. Indeed the implications of product failure 

were emphasised by the fact that in the U.S.A. over four million 
dollars can be awarded in cases of claims for death or severe 

injury of a V.IVP. 

However, it is not only the immediate effects of product failure 

whieh are of vital importance. For instance, the costs of « large 

"product re-call' campaign, following product failure, can be 

  

extremely expensive. For this reuson alone, it was estimated that 

     in the unlikely event of an Insurance Com cepting a policy v P 6 P Y 

to cover such re~call car 

  

paigns, the premiums for the department 
would be in the region of £50,000 pa. i.e. vro 

  

itive, S56 

it must be taken that the compeny hae no insurance cover tor :



4 Product re-calls. 

2. Product guerantees 

3. Professional negligence by employees. 

Thus the nature of the product dictates that tight control 

  

on process and quality must be exercised by the department. 

The ‘independent 'agent' is now taced with the problem of 

whether or not he should be 'aware of the more ‘Dolitical! 

‘cons! at the first stage of evaluation, The arfuments for and 

against can be stated simply, but their evaiuation is 

subjective. 

Prost 1. Time and effort would not be wasted on those ideas, 
  

which might be eliminated before evaluation began. 

Cons : 1. It the estimated saving were sufficiently large, then the 

tpolitical climate! might be changes, 

2, The imposition of constr 

  

ints at this early sta might 

    

into evaluation of ideas.i.e. one might begin’ to 

the ‘'cons'. 

In the author's opinion it is probably better to be unaware of the 

possible constraints especially when the evaluation to be performed 

  

is 'Quick and Dirty', es in such cases the time wasted on 

‘pointless! evaluations is likely to be small. 

  

Tedede The Problems of Industrial 

Earlier in this chapter mention was made of the problems of 

industriel supervision, highlighted by last minute cancellation 

    

of the first presentation. The point 

  

raised by MreAir concerning 

originality of ideas and rejection of ideas are also partially 

related to the problem, as they tended to occur because of lack 

of communication between supervisor and student.



  

   Mr.Air's app ‘ing the initial stage of 

nee', He felt that 

the approach should be that of the 'independent agent', 

  

the project was a poli 

  

uninfluenced by the views and opinions of higher management, 

and for this reason the degree of personal communication was 

linited, 

As already susgested this can be a good approach to adopt in the 

type of situation encountered, allowing a hopefully unbiased 

appreisal of the situation, However, the initial stage of an 

I.H.D. project can be difficult for a student with little or 

  

no ‘indu trial experience’. Guidance oh the correct handling 

or line of approach in some of the more political areas is often 

of importance. Hence the student can be faced with the dilemma 

of accepting some of the more awkward obstacles of the independent 

agent approach, or accepting the somewhat subjective views and 

opinions of his industrial supervisor and management. 

In the author's view, and in the light of the experience of the 

project work, the independent role, with little control being 

exercised by the industrial supervisors, is preferable in the early 

stages. This must be qualified by saying that a realistic control 

must be kemjon the limits of the approach, and the work must be 

sensibly directed. Hence, as mentioned in earlier chapters, 

the importance of the academic supervisor in guiding the work 

during the initial stages. This attitude to industrial supervision 

did give rise to problems as mentioned earlier in this section. 

A second problem in this area is deciding at what level in the 

management structure the industrial supervisor should be. It 

appears that the higher one rises in the manegement hierarchy, 

the less time one has available for dis 

  

cussion on the progress ctc. 

of this type of I.H.D. work, Certainly, My.4ir as a manager of 

a factory containing eight different production departments could 

only be expected to devote a maximum # day per week to the 

Ue, part of that time to my 

1 supervision appears to 

Lockheed Department, and then only 4 s 

  

   
work, So the amount of direct industr: 

be inversely related to the position of the supervisor in the 

management structure,



  However, there,is a very gcod reason for “working with the 
  

  

top men" because often he will be responsible for decisions on 

  

implementation of actions involving major changes or large capital 

expenditure. Therefore the process of implementation is likely to 

    
be more readily accepted, and more quickly sanctioned if the work 

is camminicated directly, rather than through an intermediary. 

So in spite of the fact that "access" to Mr.Air was somewhat 

limited, and he occassionaly had to cancel meetings at short 

notice, his position of authority with regard to implementation of 

any recommendations made him a good choiée for supervisor, 

Approximately midway. through the project, a second or associate 

al with day to day problems,   industrial supervisor was recruited to de 

whilst Mr.Air maintained his more genersl su 

  

visory role.   

It should be noted that Mr.Air maintained a high degree of interest 

v 

a 

throughout the project. This was especially evident during 

supervisors meetings held to discuss various reports, where his 

constructuve comments and criticisms indicated a comprehensive 

  

knowledge of the work done. 

1.6. Outcome of meeting /presentation, 

Firstly, Mr.Air agreed that the organisational recommendations 

should be implemented. The question facing us was who to appoint 

as manager responsible for co-ordinating all profit improvement 

ideas in the department. There were two obvious candidates for the 

position, the Lockheed Departmental Manager, and the Product Manager 

responsible for the North Factory. oth were suitable, but because 

ty 

  

of his more frequent connections with Mr. 1¢ Product Manager, .   

Mr,Lawrie was chosen, 

In order to familiarise him with work that had already been done, 

4.e. the background to his tappointment', the presentation was 

It was also su, sted that Mr.Lawrie 

  

repeated for his 

  

became an associate industrial supervisor as mentioned in the 

previous section, who would be able to deal with the day to day 

problems, 2nd also improve my line of communication with Mr.Air.
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+4 Secondly, also in line with the recommendations, it was agreed that 

a full list of possible profit improvement ideas connected with 

  

  

the department, including any ideas from Production Management, 

  

Ind.Eng., Engineering, Production Control and Technical Departments, 

and any other relevant ideas should be listed for co-ordination into 

a@ programme of action. The authors task was to compile the list, 

and te attempt to evaluate potential savings for each project. 

Then, after elimination of double counting, produce with the 

Product Manager a detailed programme for implementation.
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Angi, 

This chapter deals briefly with reasons 

  

analysis of departmental accounting ratios, end comments on the 

value of this particular exercise and +) 

  

general. 

8.1. -Reasons for nerfornines the analy. 

    

There were several reasons for performing the exercise. 

4. he main reason was that this type 

further information regarding areas of 

  

Savings within the department; or at least contirm or contradict 

indications of the earlier investigation. 

2, The a 

financial progress within the department, which covld be useful in 

alysis could also provide a hist-ri record of     

measuring the overall effect of the projects performed, It might 

  also help identi 

  

y actual savings aris the implement      
     of some of the cost saving ideas, which would ruise be difficult 

to determine. 

3. As in the Industrial Engineering ex offered an 

  

   

      

opportunity to establish a good working relat 

  

with Me.Lawrie who was enthusiastic about 

important that his co-operation be gained 

that we should work together to build a p ne of profit 

improvenent ideas. He would begin his role of industrial 

supervisor with the direct supervision of nroject work, which 

indicated to him the degree of importance 

  

of associate industrial supervisor. 

  

lysis of the Lockheod 

  

partrnent 

  

atios 
    

  

The basis of theeyeluation of the ratios was produced by 

1 Rubber Goods 

participated in the 

   the centre for Interfirm Compa 

factories for 1971. As the division 

ison on Gen   

 



  

  

    

              COS’ UF SALE SELL= OURRENT ASS. 
SAL SALES( 210°)    

    

  FIGURE 6.1.



sable and was used 

  

4@ report 4 copy was avail 

  

compilation of 

for comparisone 

el 

form of a pyramid as shown in Fig.8.1., the concept being that the 

The report contained a set of inte    ated ratios,which took the 

  

eauses of poor results of the fener indicators of company 

performance could be traced down through the structure to their 

root causes. 

Ratios identical to those in the report were prodifced for the depart= 

ment, and a comparison was then made between the quoted median 

value in the report; the results obtained by Dunlop G.R.¢.Division 

(including the Lockheed Dept.); and the same ratios calculated for 

the Girling Dept. 

  

As was mentioned in the introduction the Girling Dept. algo   

produced brake seals for t   e automotive industry, but was 

operating at profit) 

The analysis is as follows : - 

Comments on the Lockheed accounting ratios 

(The following is an examination of the department's 1971 ratios, 

starting at the apex of the "pyramid" in Fig. 8.1, and working down 

through the various combination of ratios to its base). The ratios 

used for comparison are to be found in Tables 8.1 and 8.2., where 

the results tor the deparmatt are tabulated along with the Median 

Value, and values from firms nos. 10 and 1% fron the Interfirm 

Comparison Report. (Firm 13 being Dunlop G.R.G.Division and firm 

40 supplying 60% of its sales to the automotive industry, with 

a sales turnover in a similar range to Lockheed). 

4. Return on Overating Ass     

Ratio 1 relates the achievement of Management to the resources 

  

available to them. Since there is a negative value for ratio 1, 

this indicates that resources have not been used profitably. 

2, The result of ratio 1 of = 61,8 is a combination of ratios 2.1. 

and 2.2. 2.1. is a profit/loss margin on sales of 51.%. 2.2. is 

a rate of asset turnover of 1,20 

  

mes per y 

  

So there is a negative profit ma: n and an asset turnover rate below 

  

the median.



  

    

  

  

    

        

      

    

    

       
  

      

    

     

  

              

TAMLE 8.4. ACGUNTING RATIOS 
rie Pritt | 

vain NO. No. ee eeeene 

T.0.R. 13 10 “ 1974 MID 197: 1974 MID 1972 

te RETURN ON ASSETS 

det. OPERATING PROFIT (108s) / OP. ASSETS 8,2 0.3 Pod 61.8 50.6 2962 

2. RIQETT MARGIN AND ASSET TURVOVTR 

2st. OP. PROFIT (LOSS) / TOTAL SALES (%) 2 17.8 2h.7 

TOT. 7 OP. ASSETS 1.36 1636 1062 220 07 1.67 

soLn 79.9 93.4 78.6 34005, 71.4 6569 

3425 Seb 2.6 365 3e2 3.0 1.5 465 

3.5 ole 3.7 Sot Bo 366 = Bea 2.6 

eh Nah 0.4 Boh 468 $02 6.2 562 

40.9 47.8 40.9 13.8 18.4 6.0 6.5 

20.9 18.9 29.2 53.3 LER 22.0 

4.3 PROD. OVERUEADS 22.3 27.2 Deh 70.4 46.5 

LANOUR COSTS AND PRonueTIVITY 

COSTS PER, DIRECT orrRaTIVE fo3 907 1046 1438 1376 1174 126 

VALUE ADDED PER. DIFCT OP. 3159 2570 4O7s 2365 hh 4920 5hi9 

4,245, VALUE ANDED PER. PROD. EMLOYHE pash 2875 3530, 1858 Aa3t 469% 

VALVE OF US or.| 4735, 1975 + 703 686 963 ef ee 

he OF DIR, OFS, PER SUPERVISOR 7 21.9 963 25h 317 22.2 26.5 

4 No. OF PROD. EMPS. PER SUPFRVISGR 12.6 5 1067 ' 33.0 i202 Phd 28.0    



    

  

    

  

  

          

  

        

MEDIAN FIRM FIRM 
VALUE Now Now 

I.C.R. 13 10 1971 MID.1972 1971 MID.1972 

4.34 PROD, OVERHEAD (_AS_A % OF SALES ) 

4.3.1, PROD. MANAGEMENT AND CONTROL 2.75 1.58 1456 9.7 = 1065 902 77 

4.3.2. INDIRECT LABOUR 6.85 6.17 1.90 19.0 14.6 8.6 Tole 

4303. MAINTENANCE - - - 19.6 12.9 10.0 8.0 

eBaky DEPRECIATION OF PLANT AND MACHINERY 2.91 267% 0.68 11.0 12.9 5-6 4G. 

4.3.5¢ OTHER PRODUCTION OVERHEADS 15.07 1664 Seah thor 1905* -13.1°* 928° 

( Excluding iaiatehance Costs = * ) 

5s__ CURRENT _AND__FIXED ASSETS (per £1,000 of s) 

Sete TOTAL ASSETS 736 736 623 854 937 601 485 

5.2, CURRENT ASSETS 329 sak 353 | 290 ae et 507 235 

5.3, FIXED ASSETS 419 42 270 i Shh 586 29% 29 
{ 

CURRENT ASSETS ( per £1,000 of sales )e ' 

a1. STOCKS: 137 181 oh wha 210 | o% 75 

braToRs: 191 133, 259 149 tht 2th 160 

FIXED ASSETS (_per £1,000 of sales ) 

Se3els FACTORY LAND AND BUILDINGS 236 238 207 tale 153 255 219 

PLANT AND MACHINERY 184 155 57 250 275 

. OTHER FIXED ASSETS 13 6 150 153 39 30 

BUILDINGS 

VALUE OF LAND AND BUILDINGS per.sq.fat. 2.8 2.3 3.8 2.9 2.9 - - 

SALES peresqefte 1262 9S 13.5 18.1 16.0 19.3 

          
       



  

The figures in this section determine the profit/loss margin. 

In the Lockheed Department r 51.9% is a direct 

   result of total production ronning at 440.596. The other 

Departmental Costs in this section are at approximately the 

quoted median velue, 

This total production cost is almost double the quoted median 

  

and Girling values of 7 and 714% respectively. 

Production Costs % of sales       4e 

High production costs can be attributed to high production labour, 

and production overhead costs. These will be examined in detail 

in this section. 

  

4.1. Direct Material Costs   

Although the ratio 4.1. is low compared with the quoted median at 

43.8% the Lockheed value is more than double that of Girling. 

4.2. Production Labour Costs ‘ 

The high production labour ratio (4.2) for Lockheed, is one of 

two major causes of the Departmental loss. The value of 53.3% 

is almost two and a half times the median and Girling values, 

Breaking this down further, the value of cost per direct operative 

(4.2.1) at. £1,438 is almost twice the median valve and higher than 

the Girling value. 

Une interpretation of these facts is that in 1971 Lockheed was 40% 

overstaffed compared with Girling, and was paying direct operatives 

20% more. 

  

li faking production labour costs as a % of sales in 1971 the ratio 

for Lockheed : Girling was 53.3 : 22.0 = 2.42 3 16 

ise. Taking Girling value as the mean, Lockheed costs exceed the 

mean by 142%. 

oa Comparing the cost per direct operative in 1971 the ratio of 

Lockheed : Girling was 1,438 : 1,174 = 1.22 : 1 

i.e. Direct operatives in Lockheed cost 2095 more than Girling. 
  

is caused by higher direct operative costs and overstaffing. 

Therefore Lockheed production labour costs excess above a



Also the value added, per direct operative, and per production 

3 ad by Girling, 

  

employee is only 3/5 of the value 

Ratio 4.2.4, shows the low 

Lockheed Department compared 

  

pital intensity of the 

  

the median. Unfortunately, 

results are not available for Girling. 

Finally, the level of supervision is well below the quoted median 

value, but since it is almost equal to thet of Girling, it 

becomes difficult to evaluate, E 

4.36 Production Overheads. 

The result for this ratio for Lockheed is 73.4%, compared with 

a quoted mean value of 22.3% or 46.5): for Girling. This ratio 

therefore indicates the second major factor responsible for producing 

a Departmental loss. 

Thus breaking the ratio down further and making a direct comparison 

between Lockheed and Girling, we see from the table that the 

following Lockheed ratios : 

1. Indirect Labour (403020) 

2. Maintenance (445.3.) 

3. Depreciation (4.3.4.) 

are all approximately double those for Girling 

  

(Note - the Depreciation figures for Lockheed and Girling cannot 

be compared with the quoted meen, since they contain extra figures 

for buildings, fixtures and fittings etc.). 

Finally if, as in the Interfirm Con 

  

rison Xeport, Maintenance 

costs are included in ratio 4.5.5., then other production 

overheads for Lockheed become almost two and a half times the 

quoted median. 

      5. Onerating sets (per £1,000's of Seles). 

The Lockheed values for total and fi s are higher than 

  

the quoted median, while current assets are below the quoted vaiue. 

  

further examination of fixed asset ratios (5.3) shows tne value of 

land and buildings 5.3.1. to be below the u 

  

n, while plant and 

machinery and especially other fixed assets 5.45.3. are very much 

higher than 

  

nedians 

Both stocks and debtors ratios for current 

  

ts compare 

favourably with the median value.



    

However, it is,to be n in fixed assets, i.e. ’ . % 

Nether fixed assets' having a beneficial 

effect on ratio 1, does not directly affect the profit/loss margin, 

Hence it would be possible to improve asset turnover, without 

altering the Departmental profit margin. 

Finally, it is of interest that in a fixed asset consideration, 

3% was found that the values of sales, and value added per 

Sq.ft. were higher for Lockheed than for the quoted mean for 

Girling. 

Conclusions . pall 

4A deteiled examination of the ratios resulted in a number of 

conclusions :~ 

4. Two ways of effecting & change on the profit/loss margin are t= 

    4eie Increase the selling price, to produce an increased sales 

revenue for the same production costs. 

422. Reduce total production costs of goods sold. 

As can be seen from the appendix it is likel 

of both 1.1. and 1.2. will be required to rectify the situation. 

   y that a combination 

   
A reduction in total production costs could be achieved by reduciry 

  

the following :- 

4-301. Direct Material Costs 

4.362. Direct Labour Costs. 

403036 Production overheads especially 4) Maintenance Costs, 

B) Indirect Labour Costs. 

All these reductions should be considered importent Departmental 

ohjectives. 

2. Management of Departmental Assets is not good, and consideration 

should be given to reducing stocks and "other assets" in the 

Fixed Assets total. 

Appendix (to previous comments) 

In line with conclusion 1, the following figures were produced 

showing the changes required to achieve, what might be considered 

acceptable values for the major ratios of a profitable Lockheed Dept.



    

  

yalues for Im 
  

4. vperating Profit/Total Sales (3) (2.1). 

Assuming a target value for the ratio of +10%, Lockheed 

value '71 = ~51.9%.s 

Assuming an increase in sales revenue of 

  

%, and taking 

Departmental costs in '71. 

Then the loss = £147,C00 

and ratio 2.1. =-18.8% 

Hence a target value of +10% 4     only ely to be reached by 

a treasonable* increase in sales revenue, combined with a 

in Yepartinental Costs. 

Assuming Departmental fixed costs remain approximately constant. 

Then the following combinations are required to achieve the target. 

Decrease in 
Inerease in Sales + A.Dept.cost B. Dept. variables 

25% 24.3% 33.556 
20% "28.34 39% 
15% 30.2% 41.6% 

107% 33.5% 46 42% 
5 36645 50% 

If Departmental costs remain constant then :~ 

a) an increase in sales of 48.2% would achieve a 'Breake-even! 

situation. 

>) an increase in sales of 62.77 would produce a value of +10% 

for ratio 2.1. 

Herice we can see from the table that L 

  

arge reductions in 

Departmental variable costs will be required. These reduction could 

be obtained by a reduction in the following areas :+ 

      

% of Total 

4. Direct Materials . 12 ) 

2. Direct Labour 38 ) 

3. Indirect Labour 13.59 ) 7 93424 of total 

4. Maintenance 18.1% ) wariable costs.



= (78) 

Gut of those four areas the obvious 

  

q ng point is labour 

costs, confirming the conclusions drawn up during the early stages 

of the research work proper. 

26 

  

Median Value = 1.36 

Lockheed Value '71 = 1420 

hen taking the Median Value as the target the following figures 

are required s- 

  

Inerease in Sales Value of Asset to Give the 

5% = £484,000 = fall of £39,000 

40% ~ £507,000 = fall of £16,000 

45% - £531,000 = increase of £8,000 

20% - £554,000 = increase of £31,000 

25% - £575,000 = increase of £52,000 

-4,e. If the total assets remain at ~ £525,000, then an increase in 

Sales revenue of 137 is required to obtain the median value for 

ratio 2.2. 

8.3. Comments on the Value of the Analvsis 

“fhe principal value of an analysis of financial statement 

anformation is that it suggests questions that need to be answered 3 

such an analysis rarely provides the answers" - this statement ty 

Row. Anthony appears to be representative cf the “eceountants" view 

of the value of this type of analysis. 

The financial situation of the Lockheed Dept. was so bad, that, as 

  

might be expected, nearly all atios were widely different from those 

found in the I.f.C. Report. ‘The conclusions drawn from the 

analysis were that variable costs must be reduced, ané if possibte, 

selling prices increased. 

{It is possible that the extreme gravity of the financisl situation 

tended to detract from the value of this type of analysis. That is 

to say, if the loss had not been so large, then the variation of 

departmental ratios from the others might not have been so 

uniformly large, and certain areas for turther investigation night 

have been indicated.
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One point of general interest e from the analysis 

was the fact that the factory/dext. was paying operatives higher 

than average rates. This may have been attributable to 

"local. conditions" e.g. attracting labour onto a new industrial 

  

estate, and keeping rates competitive th other companies on 5 'P iP 

the estate. It tended to strese the importance of the need for   

effective use of labour. 

The work also served a secondary function in that -it » 

  

basis for establishing good communications between the author and the 

Product Managere 

@his in turn meant that he wes more prepared to offer full   

  co-operation in establishing organisational recommendations. 

  

€ 

An unforseen benefit was the fact that I was given up-to-date 

  

information on price increases wh were being negotiated by 

  

Mr.Lawrie. Since the increases were of the order of 25% overall, 

this had ea marked effect on the departmental financial situation, 

and it became apparent that the short term target of loss - 

elimination was attainable.



  
  

Chapt 

    

Production £ Proft Improvement Ideas 

        

Ag had been agreed, the author 

  

of all proft improvement project the department, and éid 

  

the manager responsible for the "Project in the control and Ls 

implementation of the program 

    

This chapeter covers 

  

compilation of ideas, through to ° 

of individual projects. 

9-16 Collection of a Comprehensive 
     Projects fot the Loci 
  

   There were several reasons for compiling 

a projects as possible, Pirst, as an attempt to overcome come of the 

yveaknesses of the "Profit Improvement Upnertunity Approach" 

mentioned in Chapter 7, in the main, double counting of savin 

  

ES 5 

misalloaction of research effott and poor high-level planning. 

    

Secondly, it was to provide the manager re sible for a 

co-ordinating the work with a complete picture of the changes he 

t eould expect in the department. Furthermore, it provided an 

     

opportunity to see how many of the intended projects had been 

9° 

  

evaluated, and how successful the organisation of the work had been. 

The compilation process was simply‘a matter of discussing the ains 

    of the work with the various managers, e.g. Departmental, Industrial 

   Engineering and Technical managers etc, who then supplied a list of 

projects they had planned for the department. 

In all, a list of 25 projects was produced, including some of which 

had already been evaluated during the initial period of research. 

(This list can be found in section 9.2.1.). It is p 

  

bly worth 

noting that the ease with which this operation was performed was related 

to the "firm-ground" prepared in the es     ier stages of research, 

by talking to and co-operating with some of the 

  

man2gers 

mentioned above.



1G o1645 Appintn 

  

ble for Project Work 

At this point, lir.Lawrie - the manager responsible for 

co-ordination of project work, left a3 a result of promotion. It 

      appeared unlikely that a replacement Product ager would be 

appointed quickly, and therefore the responsibility for "Project 

Work” was transferred to the Departmental Manager, Gordon Stockell. 

  

was prepared to co-operate to the full. 

fhe further reasons for hie appointment*were (1) as Departmental 

Wanager he was the member of the management most affected by the 

work, and his.co-operation was therefore important; (ii) he 

possessed the personal qualities of a successful motivator of 

individuals, also likely to be of use in the implementation work. 

$,2, Evaluation and Classif tion of Ideas. 

A preliminary evaluation of all the ideas collected was performed, 

using the same method described in Chapter 6., As might be expected, 

not all the ideas were to have a direct effect on departmental 

profitability; indeed, some projects were simply data collection 

exercises necessary for other ideas, and some more typical technical 
  

research projects. However, intially a prelininary evaluation of 

  

all ideas was attempted which indicated those ideas iikely to fall 

into the above category. 

A detailed evaluation of the ideas cen be found in Appendix D, but pe 

since the approabh to evaluation 

  

the same as previously described 

in Chapter 6, all that follows is a list and brief description of the 

ideas and estimated savings. 

9.261. Ideas and Es 

  

ed Savines. 

41. Conversion of Compression’ Parts to Injection Parts. 

2. Determine those hand lathe parts which can be produced on 

Auto~lathes. 

  

3. Implement recommendations on 

  

iability of 

Auto-Lathes,



=
 2 is)
 

A. improve old doube~cut lathes. 

5. Determine the optimum life of a lathe tmife. 

6- Design incentive schemes for all lathes. 

7. Determine the best method of producing blanks and cord, usin, 

a ‘collectacool’ and batching mechanism, 

8. Design an incentive scheme for cord production. 

9. D 

agree with the precent technical drawings, update the 

  

ermine those parts whose process specifications do not 

    

  

speci Fcations and ensure/check that the new specifications 

are adhered to, 

10, Eliminate the stoning and drilling section. 

11, Replace liq. co, in the Whe@iabrator with digeN5. 

12, Examine the possibility of compound 4,P.R. 1,000 replacing 

  

compounds 1701, 1702, and 1707, also the possible development 

of & compound to replace 1784. . 

13. Evaluste the minimum acceptable cure times for parts produced 

om all moulding machines. 

  
14. Determine the stripping time/method for Bdgwick parts. 

  

the content of all mould machine downtime, and 

  

eveluate possibie savings from reducing ide 

15b.«Reduce moulding machine downtime. 

16. Design & payment scheme to coincide with improvements resulting 

from Projects 13, 14, for press operatives, 

17. Design a payment scheme to coincide with chanses in finishing 

Operations resulting from Projects 9, 11, (187). 

18. Evaluate the possibility of improving the “clicking" machinery, 

19. Eval 

with e view to improving the work scheduling system. 

  

the information gained from Projects 13, 14, and 15, 

20, Determine the economical batch size. 

21. Produce the best bench layouts and inspection work conditions 

in accor    

  

with Birmingham University recommendations. 

  

22, Investigate the possibilities for.resrouping the Finishing Dept. 

dinto smaller unitss 

23. Investigate the possibilities of replacing cardboard packing 

eases With polythene bags. 

24. Design a pa 

    

to coincide with improvements resulting 

from. Project. 

  

nine E.P.).M, compounds and their possible introduction into 

the Lockheed Denartment.



  

figs can be seen from the previous section, not all the ideas were 

“expected to produce savings. In tact, an attempt was made to 

eategorise the ideas, 

  

Tt appeared that they fell into three 1 a 

A. Feasibility studies (For uneveluated ideas). 

Be Research or Data Collection work. 

C. Implementation Actions (As indicated after evaluation). 

Indeed, in the above order they could be considered the development 

stages of the project. In the manuel produced for the company, 

(see Appendix G), the three classes were defined as follows t= 

Ae Feasibility study - to produce # decision es to whether 

further research is required, or a decision on implementation 

can be taken on present evidence. 

Be Research - to produce results to clarify estimated savings 

and aid implementation put not make savings. 

Ce Implementation = to actusliy produce estimated savings. . 

Using these definitions the ideas were classified as follows t= 

Ae Feasibility Projects. Wos. 7, 12, 18. 

Be Research Projects, Nos. 2,5,13, 14,158, 19,20, 22,25,25. 

Ce Implementation Projects. Noset, 354545894105 1141595 16,17 seg ete 

1 =< as described and evaluated in Chapter 6. 

Estimated Saving ~ £59,000 psa 

    

Tdces 2-6 

  

One of the weaknesses of the initial approach was the 

misallocation/duplication of research effort, and in the example 

quoted in Chapter 7, it was mentioned that the Ind.i 

  

t 

examining the possibility of introducing some new hand lathes into 

he department. In fact, by the time the evaluation 

  

three new double cut lathes had been purchased, Furthermore, gince 

   the first evaluation of the "auto-lathe” idea, an investi 

  

revealed that the output from the machines could be increase 

 



  

jifications. 

  

It was agreed that the author should work with a member of the 

Ind Eng. Dept. to evaluate all projects affecting the lathe area, 

i.e. Nos. 2-6 inclusive, and decide upon an optimum set of actions. 

One of the major arguments against the original idea of replacing 

“hand lathes" by "autos" wes the limitations to the type and size of 

parts which could be cut on automatic lathes, hence idea No.2. 

The basic intention behind the ideas was to establish minimum labour 

requirements for the lathe area as a whole, using existing machinery 

at maximum output under incentive conditions, and then see if 

replacement of hand lathes by autos was likely to produce savings. 

Idea 3 was necessary to achieve the increased output potential 

of the auto lathes, and idea 4 was to have the same effect on the 

older double cut lathes in raising their output potential to a 

level approaching the three new machines. ‘to ensure that full use 

of this extra potential output was obtained, incentive schemes 

were to be introduced on all the lathes, In building up a picture 

of the operations for these schemes the life of a lathe knife was 

important, hence idea 5. 

Estimated Savings : £15,000 pea. 

Ideas 7 and 8 

These two ideas concentrated on the "Barwell" area, where the 

material was preformed into shapes for the moulding machines. As it 

  

asests, idea 7 was an investigation into the methods of producing 

the preformed material. Idea 8, however, partially covered one 

idea raised in the initial evaluations, that of improved progranning 

of material production. A simple progravming system was to be   

devised by the Ind. Eng. Dept. for cord production, and its 

implementation was to be combined with an incentive scheme. 

Estimated Savings : £3,000 p.a. 

  

This idea arose from complaints from process control staff that 

process specifications were not being adhered to, and deviations were 

onl   discovered when problems arose. thet labour costs 

    

not included in the prices were not being recovered. Th fore
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     a list of some 100 parts waa produced, covering approximately 857 

  

of schedule to be examined, and ere necessary updated. 

idea 10. 

"Stoning and Drilling" is a finishing operation for the removal of 

excess rubber from the inner edges of ope     rs. The production engineer 

felt thet this was an unnecessary operation, which coud in the main 

be eliminated by modification of the moulds and/or removal of the 

"fiash" by freeze trimming in the Wheelabrator. 

Estimated Savi 

  

t £3,000 pra. 

Idea 11 

Dissatisfaction had been expressed by the finishing and inspection 

foremen about the quality of work produced by the Wheelabrator, and the 

general efficiency of the machine. In an attempt to improve the 

situation Air Products Limited had been consulted, and they had 

recornmended replacing the existing refrigerant (liquid 805) with 
  

diguid nitrogen. They performed a series of trials which indicated 

  

savings of approx, £900 pa. However, a close exemination of the 

report revealed a different typr cf “double counting" of savings. 

+ of a fall in the The report claimed material cost savings as a resul 

d a labour 

  

unit cost of material used for batch proc ai, en 

saving as a result of a decrease in the batch process time. Then 

a further material saving was elaimed, which was 

  

sedly achieved 
0 a © st oO a by not having to use material for batch processing during th 

time. This saving had already been accounted for by the first two 

evaluations, and as a result, the saving fell by 70%. 

  

iden i2 

  

at compound retionalisation, with the added incentive ° 

eliminating some of the compounds with a short "shelf life", 

Ideas 13, 14, 16 

  

    
reduction of Injection 

Schenes for one 

    

es: £15,000 2B Fe 
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   ide 

This idea is self-explanatory with 15a being basically data 

collection and evaluation, and 15b being implementation if 

15a indicates savings. 

Ides 17 

This was to cover any changes that would arise as a result of 

earlier projects, which might neces -itate the introduction of 

new incentive schemes, 

Idea _ 18 

Something of a development project to exemine various possibilities 

for improving the efficiency of the "clic 

  

cing" machines; i.e, those 

machines used to remove individual parts from the "mats" containing 

a number of parts. 

Idee 19. 

Similar to idea 17, insofar as it was to provide the opportunity to 

make full use of data gained in early projects, and where changes 
  

were likely to affect the work scheduling systems, take 

corrective action. 

Idea _ 20. 

Determine the E.8.Q's is self-explanatory althousnit is worth 

noting that originally the Ind. Eng. Dept. intended to carry out a 

number of projects to determine E.B,.Q's for various stages of 

production; these were replaced by idea 20. 

Ideas 21.& 24 

The University of Birmingham was conducting research vork into ths 

  

insbection atea in the sister dept.; Girling. It was hoped that 

  the results of this research would in general be applicable t 

     Lockheed Dept., and these were implementation ideas de



the best use of results. 

Estmated Savings - could not be determined 
  

until the results were known. 

Idea 22. 

As evaluated in Chapter 6. However, Mr.Stockell had commented 

    on the accuracy of the data i, he felt that some of the less 

satisfactory data had been withheld during the experiment. This 

cast a doubt onto the validity of the sgvings and therefore further 

tion could be considered.   research was required vefore implements 

Parts were packed for despatch to the custamer in smail cardboard 

boxes, and it was felt that material savings could be obtained by 

using polythene bags instead. 

Estimated Savings : £350 Deke 4 

Igea 25. 

Ethylene - Propylene Di Monomer Compounds were a new type of material 

being examined by the technical department as potential replacements 

for the existing compounds being used in the department. As such, 

it was a “pure research" project, but nonetheless it was important 

that the department sould be aware of progress end the possible 

implications of the work. 

  

9.3. Construction of a Propranme for Project Work. 

Having reached a stage where all the ideas had been evaluated or 

classified, we were ready to form them into a programme or order for 

action. Before this order/Programme was produced a number of facts 

had to be established, 

1, Interdependence of projects i.e, whether certsin projects 

had to be completed before others cculd be begun, cog. projects 

2-5 had to be completed before project 6 ~ the introduction of 

incentive schemes could commence,
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2, The main area/s of work for each project. 

    

3. The availability of depa ental personnel to perform the work. 

Then in collaboration with Mr.Stockell a project leader/s from the 

  

main area/s, was assigned to each project ze JePitchery a 
  

production engineer took charge of a number of production 

engineering projects. 

The projects were assembled in order of priority, dependent mainly 

on the magnitude of savings, but also beering in mind any 

  

inter-depending projects and the likely “work~loads" of individual 

project leaders. 

Therefore, at this stage we had @ list of projects in order of 

importance showing :- 

4. The project title/description, 

2. The estimated savings where applicable. 

3. The main area of work of the project. 

4. The proposed project leader, 

9.4. Fresentation of the Prorramme to the Project Leaders and 

Assembly of Ta: + Dates. 

  

Once the assembly of the programme was completed a meeting was held 

of all memvers of staff within the Department, and staff from other 

éepartments involved in the programme. The vurpose of the meeting 

( was to indicate the importance of the work in terms of the contribution 

if could make towards improving the department's financial 

situation, and to gain the co-operation of the project leaders. 

This latter point was Vitally important, since they were being 

asked to accept the added responsibility and work on top of their 

normal “work-load", without financial incentives! 

A short presentation was given by the author, explaining the method 
of approach, a brief description of savings, the purpose of the 

programme and its likely effects on the financiel situation. Also 

the responsibility of the project leaders was outlined, Basically 
they were to be responsinle for the procress of their projects, 
ensuring thet work was completed on time. They were not necessarily 
expected to perform all the work themselves, rather they were a 
form of supervision,
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Following this meeting, the author discusse 1 with each project 

  

leader the financial savings involved in his project/s, the manner 

in which the savings had been evaluated and the work involved 

in the project. He was then asked to set a target time for 

completion of his project/s. Thus we had a situation where the 

roject lenders were setting their own targets for completion which pred gs 

  

were then vetted by »Stockell and myself, In general we felt that 

farget times were assessed s@nsibly, and the only ¢ 

  

nges made were 

in cases when people tended to be too optimistic. 

Project leaders were also informed of the role lir,Stockell would take 

as "Pyogramme Co-ordinator" i.e. his function, once the prograinme 

was under way, was to arbitrate on problems, which resulted in   

conflicts of priorities and could not be settled by the project 

leaders. Thus where possible, the project leaders were to be 

given a free hand, however, when there w: 

  

ubt they cauld 

approach Mr.Stockell for a final decision, 

The programme could now be considered complete i.e. savings 

ed and targets for 

  

evaluated where possible, responsibilities assi 

completion fixed, : 

Fige 9.1. shows the programme in this 

  

nal form, and this was then 

circulated to all the relevant personnel. 

9.5. Monitorins the Procress of the Prorramne 

The programme got under way early in December 1972, and a decision 

to monitor weekly the progress of individual projects was taken for 

two reasons. 

The first was the faily obvious reasons of keeping the manager 

responsible for the programme informed of the progress and/or problems 

of individual projects; in case he was required to meke decisions 

on allocations of resources, 

The second resons was less obvious as it was to help maintain the 

  

interest and momentum of the project le 

  

in their work, Having 

recognised the need for progress information there appeared to he 

two main ways of obtaining it. Wither the project leaders could



  

  

          

PROJECT PRELIMINARY RESPONSIBILITY TARGET 

os EVALUATION FOR PROJECT DATE 

4. Convert Compression parts to Injection Parts £39,000 P.c 7. Quinn COMPLETE 
where possible, and monitor savings. , vee ti eon 

2. Determine those hand lathe parts which can be P. F.Cave 2601673 
produced on the auto lathes. Dae P.E. P.Smith 

3- Implement the recommendations on improving the i P.E. P,Smith 2302.73 
reliability of auto lathes. ) 

4. Improve the old double cut lathes : PLE. A.Hughes 
) I.E. A.Pritchard 26.1673 

5e Determine the optimum life of a lathe knife y #15000 P.E. P.Smith 501-73 

6. Design incentive schemes for all lathes ; I.E. A.Pritehard 2342.73 

7» Determine the best method of procucing blanks ) £3,000 P.E. J.Pitcher 1632.73. 
and cord using a collectacool, and batching ) 

mechanism, ) 

) “ 
8. Design an incentive schem for cord production I.E. D.Day 22.12.72 

=| 9. Determine those parts whose process specifications 

do not agree with the present technical drawings, . T K.Vatts 29.12.72 
update the specifications and ensure/check that the sf ae ae onceaeas 
new specifications are adhered to. c 8 

10. Eliminate the stoning and drilling section. £3,000 pea. P.E. J.Pitcher 20.7473 

  

- PRODUCTION 
= PRODUCTION    

. - ENGIN. 
T. - TECHNT, 

MING 

AL, 
   
   

ENGINEERING 

- INDUSTRIAL ENGINERRING



  

PROJECT 
PRELIMINARY 
EVALUATION 

RESPONSIBILITY 
FOR PROJECT. 

TARGET 
DATE. 

  

        
  

11. Replace Liq. CO, in the Wheelabrator with Liq.N, £1h0 pea. P, - M.Foy 26.1673 

12, Examine the possibility of compound APR.1000 T. - K.Watts Prod.Samples 

replacing compounds 1701,1702 and 1707, also : January 1973. 
the possible development of a compound to . 

replace 1784 7 

13. Evaluate the minimum acceptable cure times for T. - K.Watts 

parts produced on all moulding machines. 

44, Determine the stripping time method for Edgwick See 16 I.E. - J.Styler 17-12.72 

partse 

15a. Determine the content of all moulding machine Pe. - M.Foy 26.1673 

downtime, and evaluate the possible savings from Ee = A.Glease 

reducing ite 

15b. Reduce moulding machine downtime 2 2.3273 

16. Design a payment scheme to conincide with improvements £15.000 I.E. <- J.Styler 203073 
resulting from projects 13,14 for press operatives. 

17. Design a payment scheme to conincide with changes - I.E. - D.Day 

in finishing eperatinns resulting from Projects 

9, 12, (187). - 

18. Evaluate the possihility of improving the 'Clicking P.E. = A.Hughes 26.1673 

machinerye 

19. Evaluate the information gained from Projects 13, P.C. = T.Quinn 20.7673 

4k, and 15 with a view to improving the work 
scheduling systems 

P. = PRODUCTION FIG 4 

  

I.E. = INI 

   
  

PROL LCTION ENGINLERING 

JUSTRIAL ENGINEERING 

SERING 

MINICAL 

 



     

  

  

  

pnogner PRELIMINARY } RES) ONSIBILITY TARGET 

i EVALLATION FOR PROJECT DATE 

Determine the economical batch size P.C. = T.Quinn 2.3.75 

Produce the best bench layouts and inspection work Awaiting report I.E. - A.Pritchard Awaiting Report 
* conditions in accordance with Birmingham 

University recommendations. 

  

   Investigate the possibilities for regrouping the £27,000 peas J.R.Bainbridge | 20.7073 

Department into smaller units. 

Investigate the possibilities of replacing cardboard £350 pease P. - G.Stockell i 29.6.73 

packing cases with polythene bags. 4 

Design a payment scheme to coincide with improvements Awaiting Report. I.E. = A.Pritchard Awaiting Report 

resulting from Project Ot. 

Examine E.P.D.M. compounds and their possible a ee - K.Watts 1974 

introduction into the Lockheed Department.       
  

KEY: Pe. ~ PRODUCTION FIG. 94 
- PRODUCTION ENGINEERING 

- INDUSTRIAL ENGIN 

Se -  ENGINENRING 
T. - TECHNICAL 
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report weekly, either verbally or in s w ten report, or the 

information cduld be collected from»them.e,. It was felt that the 

first alternative might have a dampening effect on the initial 

enthusiasm, by increasing an already heavy work-load. However, 

if the author was to visit each leader once a week and discuss 

progress and problems, then it might help relieve the burden, and 

help keep the work in perspective and the targets in mind. 

The monitoring was done by means of a simple Gantt eee chart. 

which showed the target date for completion, the estimated length 

be
 

of the project and the completion at any given time of indivicua 

projects. 

Mhe chart (FPig.9.2) was updated we ekly by the suthor, after 

discussing the progress of the individual prejects with the 

respective leaders, and the chart was kept in the departmental @ 

  

manager's office for Mr.St



FIs. 9, 

  

  

  

* ee ay "|e COMPLETION” “DATE” BROUGHT ~ FORWARD “AT” 
to fener emer ee ee FACTORY “HANAGER'S REQUEST 

    

  

wr: 
(ZZ = Te ELarse 

(22227 = ¥ or roman Prosscr 
COMPLETED (IN 

ELAPSED TIME ) 
Sy = TOTAL LENGTH OF 

| PROJECT 

  

  

   

     

  

  

  

  

  

  

t 
& 

  

  

  

a | 
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   Evaluation of the 

Por the duration of the programme the author's role was largely 

that of "progress monitor" combined with participation in a number 

of teams, especially the "lathe projects"team. Once the programme 

neared completion, the emphasis of research changed to that of 

data collection for analysis of the effect of the programme. 

It would appear that all too often in an industrial environment 

the results of such work go unevaluated. From ® company standpoint 

it can be argued that emphasis must be placed on the present and future 

and its often limited resources should be directed along these more 

productive channels, However, in a company such as Dunlop, where 

the approach to management and control is said to emanate from a 

Management Plan, an inaividual mar 

  

r is,to a certain extent, 

waged by his ability to meet the targets of this Plan. The 

shins system is often such that it will conceal many underlying 

changes, which have taken place and that reflect the quality of 
  

management. ‘Therefore an analysis of the efrects of individual 

actions can provide t= 

4. A check that predictions of actions yere correct, which in turn 

  provides useful data for fut 

  

re predictions.   

2. j4&A more detailed/accurate picture of the effectiveness of 

management. 

    « Historical dat nent Plans. 

  

w 

  

In the author's case it was important to analy the results to help 

indicate any flavs in the method of evaluation, and check the 

validity of the "hypothesis", 

This chapter and the next cover an ansilysis of data on two "levels". 

  mai 

  

Firstly, the savin e from individual projects, anc secondly, 

the contribution made by the prograsme as a whole in relation to 

other -changes that had taken place since the work began.
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   2004. Evaluation of al Projects from the 

  Profit Improvement Prorramne 

10. 141s Summary of Resuits (April, 1973) 

The programme consisted of 25 projects : 

Feasibility Type 3 3 

Research Type t 40 ; 

Implementation Type : 15 

Completed 2 42 

Continuing : 3 

Awaiting further 3 
decisions/information: 

Rejected after further 
research : 2 

Failed : 2 

Total Savings from the Programme 3 £99,000 p.a. 

Total Predicted Savings from the : £103,000 p.ae 
Programme. 

Dealing with the above list in reverse order ¢ 

Projects 15 and 20 failed completely. 

= No.20 because the amount of work involved and limited 

resources to process datas 

= No.15 because of a clash of personalities between the 

two project leaders. 

Projects 22 and 23 were rejected after further research, 

~ No.22 as a result of changes in the finishing labour 

end scrap rates, potential savings were vastly reduced 

to an insignificant level. 

» No.23 because it was found that the A.P.Ltd. factory had 

a conveyor system which accepted cardboard boxes, but not 

polythene bags. The idea had therefore to be rejected. 

Projects 7, 12, and 18 were basically feasibility studies,    
which on completion had vroduced data from which 

evaluations could be made, 

Indeed, in No.12, the at 

replacement com 

  tempted introduction of a new 

pound, samples had been sent to A.P.Lid, 

  

    and a decision y      8 required fr before proceedi 

 



Projects 21, 24, and 25 were continuing. 

= Nos. 21, and 24 were the research projects conducted by 

Birmingham University. 

~ No.25 was the long term materials research project. 

The remeining 15 projects were completed and what foliows is the 

analysis of the effects of the 10 completed implementation 

projects, and five associated research projects. 

  

40.2. Analysis of the Results of Indi 

Idea 1. Conversion of Compression to Injection Parts where possible 

Estmated Savings : £39,009 p.d, 

Actual Savings : £58,450 pa. 

It was orginally anticipated that 16 parts were suitable for 

conversion. The nain doubts were whether Autometive Products Ltd. 

would pay for replacement moulds. In fact, twelve parts were 

converted and the new injection moulds supplied by A.P.Lid. As 

a result of this purchase of these new moulds and changes in 

business, theschedules changed. The foliowing table shows the 

twelve part numbers, the schedules after conversion, and the total 

required output to achieve the schedules by the two types of 

    

  

  

          
      

  
  

  

  

     
  

moulding. 

Part No. Monthly or i tion ding | 

Schedule Total tf Pota fo Total Total 

j Serap on | Monthly | Scrap on | Monthly 
Good. { Output. | Good. Output. 

4612-450 35,000 75 | 61,200 | 23 | 43,000 

5812-733 6,000 47 8,820 | 56 | 9, 360 

3613-711 2,500 33 3325 | 49 | 34725 
3843-713 20,000 40 28,000 | 38 | 27,600 

3615-737 | 300 36 | gos | 7 321 
5815-742 15,000 46 | 21,900 | 48 17,700 

3817-715 | 16,000 73. | 276,800 | 39 | 22,240 

3873-422 | 26,000 114 54,860 | 22 | 31,720 

3875-429 | 18,000 86 | 33,600 {| 30 | 22,900 

27867 | 18,000 59 | 1 28, 620m lean | 20,700 

33427 | 66,000 55 | 100,000 | -16 81,300 | 

98796 i 4,500 | gures not available | ' 

Potal Parts 228,000           
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The good avantity required = 226,000 parts per month. 

Total Injection quantity = 280,620 parts per month. 

required. 

@otal Compression quantity = 368,500 parts per months 

required. 

Wow using the figures used in the origine1 evaluation of g 

savings (see Appendix A). 

(fotal No. of Compression. parts P.A. x i Then material savings 

average material costs) ~- (Total No. of Injection parts PA. x 

average material costs) 

= 368,500 x 12 x £0.0169 - 280,600 x 12 x £0.00121 

= £7,500 - £4,150 

= £3,350 2 

Then labour savines = (Total number of Compression parts P.A, x 

average labour cost) : : 

“ (Total No, of Injection pacts P.A. x average 

labour costs) 
368,500 x 12 x €0.0116 ~ 240,620 x 12 x £0,00546 

£52,200 = £18,400 = £33, 

  

" 10 Dee   

an analy of the reduction 

  

As a check against the labour savi 

  

8 assumed that the labour 

  

of compression labour was made, It 

saving wes basically a saving in moulding labour, since the unit 

     cost of finishing and inspection labour uld romain approximately 

eonstant. 

Comp. Moulding Labour 3 

Before conversion After conversion 

  

21 Mate Ops. 

Saving = 9 males receiving - £13,800 pea. 

9 males receiving ~ £15,500 pea. 

+ Nat.Ins.Contrioutions- £ 1,800 pea. 

  

Total Moulding Labeur £29,100 pete 
Saving.   

  

   
   

  

   

  

   

  

eonversions, ich resul te¢ 

shift. Althou 

= £4,700 pea. between the 

moulding labour saving, thi 

a fall in fini 

_ there is 

and i 

 



oduce the scnedule. This is 

  

more difficult to determine because of the other changes in these 

erease 

Similarly maintenance cost savings 

= (Total No. of Comp. parts P.A. x Av. cost of maintenance per part) 

« (Total No. of Inj. parts P.A. x Av. cost of maintenance per part). 

= 368,500 x 12 x £0,00535 - 280,620 x 12 x £0,00070 

£23,660 - £2,360 « 

£21,300 p.a, 

a 

  

Of this total £14,000 p.a, was saved by the closure of the 

    "Idcons", a set of compression hines, ich were particularly 

  

costly to maintain, (this figure was obtained fr 

Report). The re 

however, since the departmen 

om an Engineer 

  

ning £7,300 cannot be so readily identified, 

    ntenance costs dropped by 

approximately £60,000 p.a. in the same period it is reasonable to 

assume that this remaining portion was also savede 

of £3,350 + £35,800 + £21,300 p.a. 

= £58,450 peae, the bulk of which can be directly accounted for. 

  &   Thus we have a total savi 

It is worth noting that this figure is 

  

original estimate of - £39,100 peasy th 

the increase in schedule requirements by approximately 42%. This 

would raise the initial estimate to - £56,100 p.a,. which is much nearer 

the actual total. 

Ideas 2-6 The Lathe Projects Estimated Sax £15,005 peas 

# £16,300 p.a. 
   

  

Actual Saving 

Projects included : 

- Determination of hand lathe. parts suitable for auto lathes, 

=- Determination of optimum life of a lathe Imife. 

= Implementation of recommendations for improving auto lathes. 

- Improvement of the older double cut lathes. 

~ Implementation of incentive schemes.
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A, Dealing firstly with the auto lathe section we had three 

  projects affecting the ares ¢: 

4. Investigation for new parts. 

2. Improvement of the output potential. 

“3. Incentive schemes. 

An analysis of the workings of the section revealed the following : 

Before Projects After Projects 

Av, output per day from the section 69,400 parts 106,000 parts. 

Number of operators 2 men 

4 

£5,200 pa. 

Number of machines worker ver op 

  

Av.wages paid to the section 

*, Total actual saving on Auto Lathe Labour ae 

= £1,100 pa. 

We now have a 53% increase in output from the section (ees 

36,400 parts per day). This was equivalent to the output of 

approximately 4 hand lathes under new incentive conditions. In 

  

fact the total labour force did not fall by 4 ope ives as this 

increased output represented an increase in the schedule requirements. 

It merely meant that a further four eperatives were not added to the 

existing complement to cope with the additionsl work, 

. «Saving of Hand Lathe Letour = £5,400 va. 

Spin off saving 

Due to the increased output from the section, the female operative 

  

sorting uncut or misfeed parts was unable to cope with the work load, 

To solve this problem automatic sorting machines were introduced 

to perform the work. 

This resulted in a reduction of the section labour force by 

4 female - Saving £1,200 pede (With a costs of machinery 
= 2440). 

Total Savines from "Auto" Projects £1,100 + £5,400 + £1,200 

  

The total capital cost of these projects was : 

4. Cost of improvements to "Autos" - £113 

2. Cost of automatic sorting machines= £440 

  

Total 
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B. Hand Lathe Projects 

Projects affecting the ara 

    

1. Improvement of the old double cut lathes.    
2. Design of incentive schenes 

3, Determination of the optimum lire of lathe knives. 

An analysis of the section revealed the following : 

Before Projects After Projects, 

Number of lathes (1 female operator 6 =- Doublé cut - 6 

per lathe). 12 = Single cut < 7 

4 - Back stop - 1 

Output per day from the section 98,000 parts 98,000 parts 

Operators wages £24,700 pede £18,200 pede 

labour 

  

Total actual saving in hand 

= £6 

  

However, in this case, it is possible to separate out the etfect of 

improving the old double cut lathes. 

Since the increase in output rose from approximately 5,500 parts per 

  

day to approximately 7,200 parts per day 

“she increase in output from the 3 old double cut lathes 

= 5,100 approx. or the output from one lathe. 

This is equivalent to a saving of £1,300 pa. 

However, it is included in the saving above. 

As a result of the reduction in the number of hand lathe operators 

and also drilling operators (from a later project), the number of 

male ‘leading hands' responsible for "setting" machinery in the 

finishing area, was reduced by 1. 

This represented a 

  

Thus the total savings from the hand lathe projects = £8,600 p.ae 

The total capital cost of the pr 

  

4. Cost of improving double cut machines - £205 

2. Cast of other machinery required for = £640 
incentive schemes. 

   

Total £1,005



neme for Co 

  

Production 

  

Tdea 8 ~- Desien of Ince 
oe ence 

Estimated Savi 

  

2 £5,000 pede 

t £2,500 p.ae Actual 5a 

  

he original estimated saving was based on an expectation that the 

number oftwo-man shifts worked on the machine could be reduced fron 

3» eight hour shifts to 2 - 10 hour shifts after the introduction 

of an incentive scheme. In fact, because of Union resistance to the 

removal of one shift,this was not achieved. Howéver, the incentive 

scheme did reduce the need for overtime te be worked, and, py the 

  

rating of particular "jobs", reduced the average earnings of the 

men @s8 can be seen below : 

  
  

  

hours worked on the 

Barwell sections 

  

241 hrs. per week, 

  

Av. wages paid to the 6 men 4 

in the section. £503 per week £255 per week. 

  

Av.wages paid per hour per man. £1,120. £1.06p. 

  

tn) ico 

= £2,300 va. (For a 

    

Idea 9 - Update specifications - Estimated Saving ~ Unevaluated. 

3 £1,550 pede 

  

~ Actual S$ 

  

The project covered 100 part numbers which represented 80% - 85% 

of the total output of the de 

for these parts were compared with the actual operations performed 

  

artment. The production specifications 

on the parts to discover deviations from the specification. 

fhe most important discovery was that part number 39994 was being 

stoned (a finishing operation for removal of "flash"), and this 

was not required as the flash nov came with accepted limits. 

Savings 

~ The customers! requirements were 55,000 good parts per month. 

= The scrap rate was 273% scrap on good. 

~ This meant that e total-of 70,000 parts per month were being stoned. 

Prom Ind.ing. rates the time required to "stone" 100 parts was 

14 minniese 

». The total time taken to stone the schedule required was 

163 hours per month.
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1 operator working full time. 

«Saving was 1 Drillins Overator = £1,350 pede 

(Total capital expenditure = Wil) 

Idea 10 - Eliminate ti Stoning and Drilling 

Esti ed Saving : £3,000 pra. 

Actual Gross s £4,400 pa. 
Savine. 

    

  

From the outset of this project it had not been anticipated that the 

   section could be completely eliminated, it was mainly @n attempt .to 

reduce it to a minimum size. 

  

4s can be seen below the exercise result in a two thirds reduction 

of the labour force. 

Before 

  

Savings 

Number of Operators 6 2 

Total wages paid £8,500 pede £2,700 pods 

Total Gross Saving = £5,800 p.2. (ise. 4 ops), 

However, a saving of one operator was made as a result of the 

previous project (tdea 9). Therefore if we are to eliminate 

"double counting" of saving, the actual gress saving must now be 

reduced to 3 operators. ise. £4,400 pear 

  The total capital expenditure on the project was anproxinately 

£1,800, This was the cost of modifications to various moulds to 

eliminate the need for the operation. So in the first year the 

project would have a total WEP saving of £4,400 - £1,800 = £2,600. 

2ce the Lig... refricerant in the Wheelabrator with Lig N 

    

ted Saving : £140 pea. 

Actual Saving t £2,000 pea 

In this case the vast differenc oO bs 3 savings can be attributed to three 

factors. The first two were a result of inaccurate measurements by the 

consultants called in to estimate savings, The length of tine



  

tely 4 minutes, 

  

required to process 2 bat 

  

instead of 5% minutes, and ueced the cost of Llicuid 

nitrogen refrigerant from an estimated 21.92p. per batch to 

48.42p. ver batch (see results below). Thirdly the number of 

batches processed per month increased. 

Results. 

4. Average cost of refrigerant ner batch w 

By monitoring consumption over a analysing the 

  

Operator work sheets for the same period it wes found that 

4,389 kes. of Lig.N, were 

estimated 40 hrs. operating time. 

. 
used to process 588 batches, in an   

«The quantity of Lig.N,, used per oatch 
  

Price of Lig.t, = 1.12p. 

2 

  

Price of Lig.N, per batch = 16.45 x 1.12 = 18.42p. 

2. Average process time per batch 

Analysis of the batch processing tines produced by the 

Technical department, efter trials on the converted machine, 

  

# 

  

icated an average proce time = 4 mins. or 15 batches per 

  

hour. (This compares with = 14.7 batches per hour from 
40 

the ahove survey). 

3. The number of batches processed per month rose to «2,700 

as a result of increased schedules, and taking on extra work, 

from other departments. 

These results led to the following enalysis of savings ¢ 

1. Total saving in refrigerant costs = 2,700 x 22.82p. = 

2,700 x 18.42p. (see results above ) 

= £616 - £496 per month 

= £120 per month. 

2.. Also the expected savings of materials used during the de-frost 

  

operstion were obtained i.e. 1 bag used instead of 2 "Sorboil" 

= £2.50 per month
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3. Labour savings were calculate 

he 

Time taken to process 2,709 batches using Lig.C0 

areas ¢ 

erator ti     

2 

= 2,700 x 6) mins. = 290 hrs. per month 

Time taken to process 2,700 batches using Liq.N, 

= 2,700 x 4 mins. = 180 hrs. per month 

ise. A saving of 110 hrs, per month. 
  

B. Defrost time 

As the new refrigerant had reduced condensation, the 

monthly defrost operation was reduced from 6 hrs. to 4 hrs. 

per month     

  

¢. A Potal 

Assuming a payment rate of approximately £0.77 per hr. the 

above 124 hrs. per month is equivalent to a wages saving of 

124 x £0.77 = £95 per month. 

«. Total monthly savings = £120 + £2.50 + £9 

= £21 

  

  

ale 

However, there was a monthly rental to pay on the Lig... 

storage tank of £50, whilst the LigeGu, tank was owned by Dunlop. 

es Total Net Monthly Savings = £167.50p. per month 

  

= 2,000 peas 

(The capitel expenditure on the installation of the Liq.M 

was £363). 

  

Pei 2 tank 

Idea 16 Desien an Incentive Scheme for Hdewicks, 

E ¢ + £15,000 pa. 
  

    
Actual Sav: : £14,400 p.a. 

This also covered research projects 13 and 14 which provided the data 

  

required for the incentive scheme, The scheme included the 

introduction of one man operating three machines instead of the 

normal two, The savings were relatively simple to evaluate as 

shown below :



Savings 3 

Before After 

No. of direct operatives 30 males 24 males 

Average hours worked by the 1,281 hrs. 864 hrs. 
section. 

Average wages paid to the section £1,171 £872 

Savings = £300 per week 

= £14,400 p.a. (for 48 working weeks pea.) 
  

(The total capital expenditure on the section involved in moving 

the machines to allow 1 man to operate three machines was 

3,000). 
  

  

earefully documented by the Engineering Dept 

  

de with Changes in the 

  

The most imp 

  

xtant changes were in the lathe sections, but these 

schemes have already been evaluated. 

An incentive scheme was introduced on the Roller Trimming Section. 

It reaulted in increased output from the section, but since this 

increased outout was required the extra cost was not offset by a- 

labour reduction, Savings were therefore negligible. 

10.3. Comments on the Results 

1. In all cases where savings were predicted, they were obtained 

on implementation. Indicating, as might be expected, that the 

predictions of the approach on a general level were correct, and 

the approach was a valid one. 

2. The degree of accuracy of the approach leaves something to be 

desired, although it is worth noting that as a general rule these 

savings that differed widely from the estimates were affected by 

  changes which would have been difficult to predict. e.g. the 

changes in schedules of "compression parts" after conversion to 

"Snjection parts". Also, the approach does not claim a high degree 

of sophistication likely to produce very accurate results, Indeed, 

the author would maintain that in the type of situation encountered 

during the first 15 months of research, the approach produced 

sufficiently accurate data on which decisions could be taken with a 

satisfactory degree of confidence in the outcome. Furthermore, 

the approach would appear preferable to the more undisciplined 

attitude adopted by personnel within 

  

e@ Cony at present. 
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3e The total savings of the progr 

  

> appear to have made 

a significant impact on the financial situation of the 

department. However, there would still appear to be a long 

way to go before & wholly satisfactory situation is reached. 

An examination of the accounts in fact showed that the department 

was likely to make a small profit in 1973. Therefore, to place 

the contribution of the programme into some sort of perspective, 

an analysis of all the causes of improvenent or change was 

performed.
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   Chapter 114 

  

  

  

fhe departmental profit/loss accounts for the first months of 

1973 indicated that the department was nearing a "break-even" 

situation. This dramatic improvement could only in part be accounted 

for by the profit improvement progr: 

  

e. Therefore an investigation 

  

was performed to determine the other c: of improvement, 

In fact, the startihg point of the analysis was the departmental 

accounts of 1971, and a projected account for 1973. The object was 

to discover, on @ general level, the reasons for change in the Sales 

Revenue and Total Costs, which in turn reflected the change in 

profitability. During the analysis the following were considered 

as possible reasons for the chan 

  

ge t= 

= Volume change 

- Product mix change 

~ Prices 

~ Materials cost change 

- Projects 

« Organisational change. 

This chapter covers the investigation of the effects of the ahove 

factors, 

411° The Lockheed Denartment 1971-1973. 

The following two tebles indicate the general picture of change 

presented by the information most readily available to the department. 

Tablerdi.t General Fisures 

19714 1972 1973 

Total Good Parts Sold 3709 million 32.8 million 38.5 million 

Sales Revenue (inc.Mise. £627,000 £678,000 £895,000 
Income). 

Total Costs £943,000 £813,500 £866,000 

Profit/Loss (£376,000) (£134,700) £ 29,000 

Total number of Employees 306 248 2140
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Table 11.2 Devartnental 

  

1971 (£,000's) 1972 (£,000's) 1973 (£,000's) 

Labour Costs 460 378 402 
(ine. maintenance+fringe e; 

benefits). 

Material Coste 86 85 92 

Maintenance Materials .- 40 25 26 

Fower Costs ied) .26 27 

Direct Cost Total 609 514 SAT 
Fixed Costs 334 300 34 

Total Costs * 945 814 866 

Total Revenue 627 679 eo B95: 

Profit/Loss (316) (135) 

{|
 

3
 

xO
 

  

Comments ¢ 

4, From the above tables the change in profitability between 1971 and 

1973 is equivalent to an increase in profit of £345,000 p.ae 

2. This increase was a result of ¢ 

ve An increase in Sales 

  

die A decrease in Total Costs of £77,000 p.a. 

and in fact the next stage of the investigation yas to examine these 

two areas, in an attempt to determine which factors mentioned in the 

    introduction caused the changes, 

41.2. Chanres in Sales Revenue 

  
  

1971 ~ Sales Revenue £579,000 1973 « Sales Revenue £860,000" 

Misc, Income £48,00 Misc.Income £35,000 

Total Income £627,000 Total Income £895,000 

Table 11.3 

(+ 1973 = Seles Revenue calculated from estimated deliveries and 

1973 prices). 

Difference in Total In £268,000 

 



had fellen by 

    

However, we can see that in fact Misc.Inc 

ad £13,000 p.a. and that Sales Revenue hi increased by £281,000 p.2. 

  

It was this incvease that it hoped to explain by analysis. 

Of the two areas mentioned above, Sales Revenue was the simpler 

to analyse, since there are basically only three factors that 

affect the income from sales : 

Ae Quantities of parts sold. 

Be. Product Mix “ 

C. Price of Parts. 

These factors are now examined in turn. 

Ws2ete Hffect of Chanres in Volume 

As we can see from Table 11.1 the change in the number of good parts 

gold from 37.9 million parts in 1971 to an estimated 58.5 million 

  

parts in 1973 can be considered negligible, Thus it was considered 

there was no volume effect on sales revenue or, in fact, on variable 

costs. 

14.2020 

  

The analysis was performed by examining the average monthly echedules 

for 1971 and 1973, and evaluating the sales value of each schedule at 

1971 prices. This data can be found in Appendix B, which is the basis 

of the table below, 

1971 1973 

Monthly Schedule (parts) 2.86 x 10° 3.24 x 108 

Value of Schedule at 1971 prices £44,900 £57,500 

Average Price of Parts £1.57 per 100 £1.79 per 100 

Table 11.4 

It was in fact pogsible to take the analysis a stage further from 

the data and subdivide the schedules into "Seals" and "Boots", the 

two basic types of part produced in the department.



(107) 

  

  

  

1971 oTs 

Seals as a % of the monthly 63.676 70.0% 
6 6 

goneepts = 1.96 x 10° parts = 2.27 x 10° parts 

Value of "Seals" schedule £23, 600 £35,300 
at 1971 prices 

Average price of seals £1.21 per 100 £1.56 per 100 

Boots as 2 % of the monthly a 316.4% é = "30.0% 6 
schedule - 0.9 xX 10 parts - 0.95 x 10 parts 

Value of Boots schedule £21,100 £22,200 
at 1971 prices 

Average price of Boots £2.35 per 100 £2.34 per 100 

Table 11.5 

Pherefore it appeared that a change in the product mix of seals 

resulted in an increase of sales revenue of (£35,300 ~ £23,600) x 12 

= £138,000 pea, 

However, an adjustment had to be made to account for the difference 

in monthly schedules, As can be seen from Table 11.1 the total 

number of parts sold was 37.9 million, which in turn meant that an- 

extra 3.6 million parts, (37.9m - (2.86m x 12) were sold, over and 

above the schedule. The value of these parts was £579,000 -(£44,990 

x 12)= £40,200 p.a. 

From Table 11.5 we see that an extra 0,05 x 40° x 12 "boots" were 

Bold for £15100 x 12 = £13,2 

3 million "seals" produced a revenue of £27,000, 

        
&. and therefore the 

  

Thus the change in product mix of "seals" resulted in a net increase 

   in revenue of £138,000 - £27,000 = £111,006 : 
  

  

T44205'0 ets) orc    

  

aver    
parts had risen by approxinately % between 197 

          

  

4 

26% mix, which resulted 

  

ge in increase vas in part due to t 

  

in an inerease in price from to £1.79. The further increase 

in price was then attributable i increases,    
in Sept. - Oct. 1972 when a biank 1971 prices 

was obtained.
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. 1972 1973 

Nunber of parts sold 37292 x 10° 32.81 x 10° 38.5 x 10° 

Sales Revenue £579,000 £640,000 £860,000 

Average Selling Price £12527 £1,951 £2,236 
per 100 per 100 per 100 

Table 11.6 

The effect of the price increase was calculated vy taking 25% of the 

1973 monthly schedule revenue, evaluated at 1971 prices. 

iee< The 

  

et of price increases on sales revenue 
25 

rs Ys 2x o2) +E57,500 x 1 X40 

  

1000 Dede 

1 

FE1725 

However, & monthly schedule of 3.24 x 40° parts was equivalent to a 

yearts schedule of 38.9 x hela which was 0.4 x 10° parts or 4% above 

delivery. 

Therefore the above figure was reduced by approximately 1% to 

= £171,000 pes. 

4752.4. Summary 

It was possible to identify three causes for the change in the 

Total Incone \Table 3) : 

4. A decrease in Misc, Income - £13,000 pede 

2 An increase in revenue due to + £111,000 peas 
@ change in product mix. 

  

3. An increase in revenue due to + £171,000 pea. 
@ change in prices. 

Net Effect + £269,000 peas 

This compares with the ‘actual’ change of + £268,000 peae 

  

- It is worth noting that there is another offect that can be 

considered when analysing causes of change in revenue, and this is the 

combined effect of changes in price and volume of individual perts. 

This was not considered at the time, and in fact the effect was 

“absorbed” by the price increase effect. Eo ever, a discussion of   

this effect and its evaluation can be found in the "Gross Retrospective 

Analysis" manual in Appendix EH.



  

fhe fall in total costs of £77,000 p.a. was considerably more 

  

@ifficult to analysie for two res 

A. There were many more possible causes of change than the 

three controlling sales revenue. 

B. The total costs for 1973 were estimates based on the departmental 

profit/loss account for the first six months of the year, rather 

then actual figures. 5 ; 

ag a breakdown of the total costs, 

wn in Table 11.1. 
. 

"74 (£,000's) 173 (£,000's) 

The first stage of analysis 

  

in slightly more detail than sh 

  

TOTAL DEPAR 

  

Labour Costs 366 328 

Nat.Ins. Holiday Pay etc. 55 42 

‘Raw Materials costs 86 92 

Maintenance labour costs 81 41 

Maintenance material costs 40 26 

Power Costs 25 27 

'Other' costs 24 22 

Total Variable Costs 675 578 

Fixed Costs 266 288 

Total Costs 9435 866 

Table 11.7 

The composition of figures in the Table differs slightly from those 

in Table 11.1 since in this case "Other Costs" and a portion of 

maintenance costs are included in the variable section. The 

maintenance costs were in fact the portion of the Maintenance 

Department "Fixed Costs" that were charged to the Lockhced Department 

as variable costs. These had been separated out in the earlier table 

at the request of Mr.Air. 

The analysis was then composed of two sections : 

(a) Investigation into change in variable costs. 

(44) Change in Fixed Costs.



416301. Chans 

  

From Table 41.7 we see that the Total Variable Costs fell by 

£97,000 pea. between 1971 and 1973. Now the evaluation of the 

effects of the Profit Improvement Programme (P.I.P.) had already 

indicated savings of £99,000 p.a., therefore the temptation might 

have been to assume that the fall had been accounted for, However, 

there were other factors whose net effect was almost sero which were 

considered. ij ; 

A somewhat 'rough and ready! analysis was performed to look at some 

of these major 'hidden' factors in an attembt to define at least the 

orders of magnitude of the effects. A detailed analysis was not performed 

for a number of reasons, namely + 

4. Date that was readily available was not suitable for anything 

more than 2 rough examination. 

2. Time for rescarch was limited and it was felt could be better 

  

utilised to perform other work. 

3. The aim of the exercise was basically one of placing the P.I,P. 

into perspective, rather than to provide a detailed evaluation 

of all chanses. r 

For these reasons the inve gation was in the main limited to sti 

evaluating the effects of the following + 

  

A. Wage Increases. 

B. Management actions to reduce maintensnce costs. 

C. Reduction in scrap levels. 

  

q15etet. Effects: of e Increases 

Using the data in Table 11.1., it was found that the average earnings 

per operator had risen from £1,194 pea. to 21,570 pea. In fact the 

majority of this increase was attributable to negotiated wage rises. 

During the two year period there were two pay awards made to the 

operators. 

14. In July 1972 an increase of approximately 10p. per hour per 

operator was negotiated. 

This would have increased the wage bill by 

306 x £4 per week x 52 = £63,600 peas 

if no action had been taken te reduce the labour force,
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2, In July 1973 an increase of £1 per hour + 4% was awarded,and 

this would have increased labour costs by a further £33,709 pede 

in a full year, or £17,000 pea, in the remaining six months 

of 1973 if no action had been taken. 

i.e. The total effect of wage increases 

  

ould have been to increase   

Jabour cost by £81,000 p.a. However as we are aware, labour cost 

reduction actions were taken in the P.J.?P, 

    

41e30102. Effects of Actions on Maintenance Costs 

Maintenance costs fell for two reasons + 

4. An estimated £22,000 (approx.) vas saved as a result of the 

changeovers from Compression to Injection moulding. 

2. During 1971, costs had reached £121,000 pea. and actions had been 

taken by management to reduce these costs, These had involved 

more use of planned and preventive maintenance, and attempts to 

    exercise a tighter control on request of engineering services. 

  

As can be seen from Table 11.7. costs fell to anproxinately 

  

£67,000 p.e. i.e a sross saving g of £54,000 x 

  

« However, since 

£22,000 has already been accounted for in project savings, & net 

gaving of £32,000 pea. remained. 

    

Wiegeted- Utfects of a fall in 

Departmental inspection reports indicated that the level of serap 

(on good parts) had fallenfrorr44j in 1971 to ~267; in 1973. Therefore 

cost of serap data similar to that described in Chap.5. was produced 

for 1973 labour and materials costs, A summary of this is shown 

below : 

Labour Costs of Scrap 4971 1973 

Injection Scrap eee 

Labour cost of mould 

  

  

Labour cost of finishin 

ca
 

Compression Scrap 

Labour cost of moulding scrap.       Labour cost of finishing scrap 5,600 

Total Labour Costs Pere £71,000 pea. 
  

  

Materials Costs of Se 

  

p £26,200 peas £21,600 dee
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Therefore from these figures we    

   

abour savings 

of £44,000 Dede and material p.a. However, the 

savings from the projects on conversion.of compression parts involved 

a@ large element of scrap saving, in fact, estimates based on the 

figures prepsred for the evaluation indicate that labour suvings 

by reduced scrap would be approximately £15,00C p.a. and this had 

already been claimed. Thus the net effect of fall in serap levels 

would be a saving in the region of £32,000 p.ae 

   AWWeBelede Sun 
  

    

1. Projects + £99,000 p.a. 

2. Wage Increases - £81,000 pa 

3. Fall in Maintenance Costa + £32,000 pra. 

4. all in Serap Levels + £32,000 p.a. 

  

£13,000 Also included a fall in Fringe Ber + 2000 pea. 

NST EPVECT ON VA 

  

=__+ £95,000 pea. 

From the factors of change analysed a decrease in variable costs of 

£95,000 poe. would be anticipated, th: 

  

    compares favourably with the 

actual change of £97,000 pea. However, it would theoretically have 

been possible to pursue the analysis further, by considering other 

factors e.g. the effects of change in product mix on materials and 

labour costs had data been available. Indeed Teble 11.7 shows that 

material costs had risen by £6,000 p.a. but the change was small and 

data on possible causes very limited. .In the ideal situation the 

investigation would begin by compiling a list of all actions or 

changes that directly, or indirectly affected the area during the 

period under consideration and evaluating the effect of each action. 

This more detailed approach is discus 

  

at some length in the 

GRA. manual (appendix B.) 

  

41.302. Changes in Fixed Costs (Increase of £20,000 v.a.) 

Little could be said about the cause of increase since the costs were 

   allocated by the Accounts Department, and a breakdown of the 

  

allocation was not available, wever it appeared reasonable to 

  

   suggest that a possible cause was an increase in the salaries of 

  

factory staff, since these salaries accounted for a major portion of vy J a    
costs and inereases had been awarded,
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44h nat Summary end Comments on fk 1s for Chance in Profita 

Profit/loss changed m 4 £316,000 » 1974 

te + £29,000 - 1973 

  

i.e. A change eauivalent to an increase in profits of £345,000 pea. 

In the table of suggested causes below, the positive sign is used to 

indicate an inerease in profit, and the negative sign a decrease. 

  

Susrested causes of 

Volume Change B 0 

Product Mix Change ‘= + £111,000 peas 

Price Change = + £171,000 p,a. 

Changes Arising from Projects = + £99,000 peas 

Organisational Changes = = ~ £24,000 pede 

Wisc. Income Change , = ~ £13,000 pea. 
    

Total Change in Profitability + £344,000 p.eae 
  

# - Breakdown of organisational changes : 

  

Wages Increase ~ £81,000 pea. 

Mainteance Cost Actions i £32,000: peas 

Changes in Scrap Levels + £32,000 p.a. 

Change in Fringe Benefits + £13,000 p.a. 

Change in Fixed Costs- ~ £20,000 pea. 

NE? EFFECT = £24,000 Dede 
  

Zable 11.8 

Comments 

4. One of the most important facts to emerge from the analysis was the 

effect of change in product mix; in this instant the change was very 

much to the department's advantage. However, the increase served 

to highlight en important aspect of revenue that was basically not 

  

under -departmental control, six the schedule was to a great extent 
   

   
    

  

determined by the customer. 7! analysis forewarned the 
ieee 

department to be more aware of ications in changes to the 

sehedule, and might be manipulated to 

advantage,
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aent ef variables within the 

  

2, The results indicated that the manag 

@epartment had been good, because as a result of Project Work and 

Organisational Changes, the increase in wages paid to operatives 

had been more than compensated for, 

  eAir that the data in Table 11.8. 

conld be presented in a slightly different manner, that would 

3- This lead to a suggestion by   

reflect the above actions in the light of the general eftects of 

inflation, 2 

@ege He expected that over the period, price increases totalling 

£100,000 p.a. might be expected. In the same vein, wages would not 

be expected to remain stable, so increases of £80,000 pea. for 

operatives and £15,000 p.a. for staff (reflected in the change in 

  

fixed Costs) might also be expected, The summary would then 

be as follows ¢ 

    

  

Volume Change Z 0 

Mix Change + £111,000 pra. 

Price Change + £ 71,000 pray 

Mise, Income Change = £ 13,000 p.a. 

Projects + °£ 99,000 pea. 
Organisational Change + £ 71,000 pea. 

NET EFFECT + £359,000 Dede 

Inflationary Eftects + € 5,000 pray 

(Price Changes £100,009 pea.) 0 

(Wages Changes = £ 95,000 p.a.) 

4, Finally the enalysis had shown the value of the Project Work, 

% would still have been running at    gince without the work the depar 

      

a loss of £7C,000 p.a. This meant that not onl; morale within the 

  

department improved, but also customer rel also greatly   

ion where 

  

improved and the department was now moving 
  

  

be considered. 

  

and @ stronger 

  

A DUS



   

  

As shown in the previous chapter, the S08 copted during 

    

research ing profit 

improvement. Since the wor 

  

2rforned for Dunlop it 

was agreed that further savings should be attempted, but this time 

with company employees per: the various stagés of the 

The author's task was therefore ta instruct and suide me 

  

   
- 

factory staff in the approach used and +o write a manual which woul 

serve as a standard reference work for yone attempting such work. 

  

42.7. Production of Manuals, 

The production of a manual describing the stares 

approach used during profit improvement seemed a 

point. \ 

    

Firstly, it provided the author with an op 2 

his ideas on the subject of profit improvement, prior to instructing 

others in the method. Secondly, a good manual would aid the . 
‘ 

instruction of others in the method, hopef providing a guide, ? s E S & 

    

reference work. Thirdly, it would prov: 

permanent example of a method of approach after my departure. 

A manual titleg "An approach to Profit Improvement" was produced, 

a copy of which is to be found in appendix G. The approach covers 

twelve stages in apptempting a profit improvement programmes from the 

understanding of the structure and relative importance of variable 

cost areas for the generation of idexs, to the review of the effects 

of individual elonents/pro jects pe 

  

formed during the progra 

  

Ce 

The manual was written for junior or lower level management, i.@e up 

to departmental manager level in the Skelmersdale factory structure. 

It acsumed a modicum of further edu 

  

tion from the reader, though 

‘certainly not of University standard, combined with a rudimentary 

understanding of simple accounting technolory., These general requirements 

were met by the three individuals selected to perform the repetition 

of profit improvement work.



uced to cover the 

  

A second manual was pr stage of the 

e. This 

t-project evaluation, 

  

   

rod 

approach; the review of the effects of 

was written in the light of experience of 

  

which had shown the importance of identifying the various causes of 

profit improvement.    
Mhe second manual, titled "Gross Retrospective Analysis (for 

financial investigators to implement)" is to be found in Appendix H. 

The aim of the manual is to provide a method of highlighting the 

underlying causes of change in profitability, 

The main body of the manval is split into two sections, 

indicating possinle methods for identifying changes in Revenue and 

Total Costs,hence changes in profit. An unexpected result of 

    producing this particular manual was the highlighting of a particular 

cause of change in sales revenue, which could be either overlooked 

or avoided depending on definitions adopted for the causes of cha 

  

The cause is referred to by the author as the interaction effect,and its 

implications are discussed in some detail in the manual, 

For the benefit.of the reader, a brief discussion of the affect is 

given below : 

= if we call the price of a given item P, and 

  

for periods 1 

and 2 respectively; where dP represents a che in price    

  

«and adopting a similar convention for the quantity of the item sold 

in the two periods, ise. V and V+dV. 

Then we can call the sales revenue for the two periods PxV and 

(P+aP) x (V+av) 

“The difference in revenue = (P+aP) x (V+aV) - PY. 

= P.V. + P.dV + V.cP + GV.dP + P.V. 

= P.dV + V.dP + aP.dV¥. 

Then if by definition : 

vw. cs)
 

@ a i Original Price x Change in Volume. 

Effect on revenue of & cha tt 

  

se in volume of item   

and similarly ii. V.dP = Effect on revenue of a change in price of item. 

We ave then left with dP.aV 

effect of a price and a volume ch 

    The int ion effect, or the combined 

    fe On revenuce 

Obviously if either the price or the volume remains constant dP.dV=0. 

However anyone attempting an analysis of the causes of change in sales 

revenue over a period of time, should be aware of the possible 

implications of the effect. In fact, the author only came to 

st 

definitions for the causes of change} 

appreciate the effect and its implications wh 

and formulating 

detailed discus 
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G@.ReA. Manual (appendix H). 

  

Again this manual was 1 for junior manegement, to serve the   

@uel purpose of identifying causes of change and indicating the potential 

relative importance of actions in various areas on the overall 

finaricial situation. 

Unfortunately, the G.R.A. Manual has yet to be used, and its 

effectiveness as instructional or co 

  

uanication media remains untested, 

12.2. Attempts by Dunlop Personnel to establish Profit Improvement 
  

  Programmes. 
  

As stated earlier it was agreed that the aim of this final stage of the 

project was to attempt to repeat the work performed in the Lockheed 

Department. This decision was to provide the opportunity to assess 

a number of aspects of the project work. For example, what perticular 

    
qualities were required to successfully perform this type of work, 

  and to what extent could the approach sueceed in different 

"environments". To this end three areas were chosen in which to 

repeat the work. These were : 

  

4, Whe Lockheed Department. Here the approach had succeeded and 

whilst considerable improvement hed been made im profitability, there 

appeared to be room for further improvement. The individual chosen to 

perform the work was a "process engineer", who had a degree in ehemistry 

and @ good understanding of the technology of process, combined with 

ness to 

  

a considerable degree of personal ambition. He showed a willing 

learn and co-operate in the project,which he felt might further his 

careers 

ii. The Girling Department. As mentioned in chapters, this 

    

  

  

department was producing the same oro heed Department, 

  

but at @ profit rather than a loss. The department, established 

in the early sixties, was producing brake seals for Girling Limited, 

Jt differed from the Lockheed Department in that A) It was manufacturing 

mostly seals and only a small number of covers, and B) All the 

moulding machinery was compression eq. 

  

pproach could be 

  

tested in a similar manufacturi 

  

operating successfully
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fhe choice of researcher in this c 

  

was a "senior process engineer" 

3 2 

  

with engineering qualifications ay strong engix ring bias, His 

  attitude to the work was hostile resistance in the initial steges, 

from a student", 

  

expressing reluctance at "taki 

Phe situation was further complicated by his, position of open 

hostility towards the departmental manager. Indeed his eventual 

agreenent to participate may have been partially motivated py a 

desire to further his own cause asainst the departmental manager. 

However to his credit the work he performed he did, conscientiously and 

showed considerable understanding of ‘the situation, and potential 

te 

a 

areas for improvem 

  

iii, he Proofing D     represented an environment which w 
was totally different to the Lockheed Department, Firstly, the   

Department was highly profitable, end secandly the product was 

highly materisl intensive, with only a smell labour element in the 

cost of production. In this case roach 

  

in a potentionally less receptive 

  

Again, as in the Girling Departinent 8 &@ seni 

  

8 

process engincer., However, he was prepared te co-operate from the 

a o s 8 o . rs hy © Har ct et & > . So ® o = mo oe ” 2 5 rs st + 4 3 a the approach. 

  

The choice of process engine>rs wan not intentional, The individuals 

were chosen by the Product Manager and able 

  

personnel within the departments. 
  

Instruction in the approach was provided by rstly allowing the 

  

individuals to read the manual and then discussingthe approach 

  

with each in turn. This produced the opportunity to gauge reaction 

  to the manual, and.assess its effectiveness as an instructional aid, 

  

  All found the manual easy to follow and they fclt that much of it was    

wasically common sense. Discussion indicsted that the aims and 

method of approach had been understood, and the manual appeared 

to heve succeeded in its function. 

  

Once the author had establist satisfaction that the 

researchers understood the approach, work begen in each area. 

Following a brief examination of the departmental accounts, it was 

agreed that each researcher would produce labour and material cost 

models and then use these to investigate the costs of scrap. 

Work began in December 4973, and, in an atte 

      
sound start to the vrojects the author    

the data collection for model building.
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progressed reasonably well with the cost models being produced in 

¢he manner recommended in the manual, Then, following an analysis 

of available scrap data, the models were used to evaluate the 

labour and materials costs of scrap. The models and figures are 

to be found in Appendix I. 

Unfortunately at this stage external factors resulted in complete 

disruption of the work, As the Miners' strike progressed and 

‘oreéd onto a three 

  

the "Power Crisis" developed, the tactory was 

day week, The immediate effect of this action was the concentration 

of all managenent rescurces into problems created by the situation. 

This, of course, resulted in suspension of all the project work, 

  

highlighting the problems of attempting to research 

in a real environment. 

  

As can be appreciated, the effects of the week continued 

to be felt after the resumption of normal working, with efforts 

airected to the return to levels of maximum output in the face of 

material shortages. 

It was not possible to attempt to re-establish the project work until 

May 1974, when the situation was beginning to return to normal. 

Unfortunately, the suspension of activity for a three or four month 

    period had resulted in considerable loss of int 

to 

  

est by the individuals 

  involved. Also, Mr.Air had left the factory take up an appointment 

in Coventry, and his departure may have reduced 

  

he personal 

motivation of the researchers. Furthermore, the author was now 

  

committed almost full tine to production of the thesis, and unable 

to devote sufficient time to ensuring that the projects were 

successfully resumed. 

In fact, virtually no further progress was made in any of the projects, 

and this approach has not been re~atiempted again to my knowledge. 

12.36 Conclusions 

The reactions of the three researchers to the manual was favourable, 

They found it instructive and easy to follow, and appeared to 

understand the principles outlined, The models produced were as 

  intended when the manual was written, and initial attempts at evaluating      

ideas were performed along the lines proposede But this work, was of 

course, only a small portion of the approach and the remainder, 

ineluding the second manual on financial analysis of results 

remained untried,
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ons that the relation ef the individual to 

  

There were indic 

  

the firm and motivation were important factors, Certainly, the 

indé@pendent agent is unaffected by any ties to the firm, and is 

not expected to divide his time between objective research and 

routine work. For the indépendent agent there is no conflict 

of loyalty, and the edoption of an objective standpoint will 

pe even more difficult for an individual working from within 

the firm. : 

Also for the company employee, motivation may present more of a 

problem, In this case it is doubtful whether sufficient 

consideration was given to the question, and in one case, (the 

Girling Department), the reasons for verforming the work were 

questionable. 

So there are pointers that if this type of approach is to succeed, 

the possibility of success is likely to be increased by adopting 

the approach of an independent agent. However, an independent 

agent will only succeed provided he can establish a satisfactory 

relationship with the environment in which he is working. Indeed, 

it covld be said that lack of management and individual motivation 

strengthens the need for an intellectual non-involved approach 

in this type of work, 4 claim that is supported by the success of 

many independent consultancy firms.



    

4 

The first point thet may strike the reader is the unconventional 

position of the survey in this thesis. As a rule a liprature 

review appears near the beginning of a traditional thesis, often 

following the definition of the problem or problem area, In such 

cases the purpose of the survey is to familiarise the researcher 

with the existing body of knowledge, and possibly to indicate 

promising avenues for investigation of the problem. Therefore 

pefore commencing the survey the reasons for its unconventional 

position are outlined. 

Firstly, the project was ill-defined during the initial stages, and 

the early part of the work was to define a project. The field would 

have been far toc wide to cover, and in any case (and perhaps because 

eading could only have been selective) there might have been a danger 

of seizing upon specific topics, or techniques because they had been 

mentioned in the literature. It was therefore thought better to make 

an evaluation of the whole process as objectively and scientifically 

as possible. 

Secondly, at this stage, and afterwards when things were becoming 

more clearly defined, the situation within the department wa 

  

rapidly changing and did not permit a leisurely study of liter 

  

Thirdly, | quick assessment of what had been written seemed to show 

that practically nothing in the "recognised" lierature was of direct 

use - ise. could be taken and simply applied -, but a very great deal 

  

was of general veri relevance. 

In view of the second reason mentioned above, the literature was not 

ce, both at the firm via ng
 

wed at this stage; out past revi er      

the management involved and the university via the main supervisor, 

was drawn upon.
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Now that the project had been carried out successfully in 

terms of the aims of Dunlop, it was of interest to see how the 

results fitted into the current state of knowledze and experience 

in certain areas as reported in literature e.g. did the practical 

examples of successful project implementation/cost saving confirn, 

refute or fill gaps in current thinking?. 

In fact the survey was not performed until most of the work at the 

factory was nearing completion, and the position of the survey in the 

thesis is an accurate reflection of its chronological position. 

mhis is a reflection of research conducted in a !live/on-going! 

environment, where decisions on actions affecting the course 

of research have to be taken in the face of real constraints. 

1B6l- 

  

faving indicated the reasons for the unusual position of the survey in 

this thesis, it is also necessary to er the purpose of the 

  

search. Obviously it must attempt to perform a rather different 

function to its more traditional use. 

‘ 

As the survey was conducted after the completion of the main body of 

research, the primary aim of survey was to provide the basis for a 

  

retrospective as rk done, cor 

  

> 
a 

theories and dat 

With this eim in view the survey was conducted on two levels 

ton, AGE @lolevel - coverine approaches to ecst reduction/profit 

improvesent, the evaluation of ideas and project management in 

  

such approaches. 

2. A mre detailed/snecific level - covering areas that appeared 

important to the success of the work, or produced criticism 

  

about the aprroach adopted to them. 

  

Creativity and the ideas generated for profit improv 

The problems of implementation of ideas. 

  

The role of the researcher in industry, and the attitudes/ 

relationships experienced during the project.
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The first stage of the review consisted of an examination of the 

weekly summary of contents of journals received by the Manchester 

Business School Library, in an attempt to locate relevant articles. 

This phase covered two years publications i.e. 1973 and 1972. Then 

the search was extended to 1971 publications of those journals 

that had yielded potentially useful articles in the initial phase. 

In all some 60 apparently relevant titles were found. However, 

more detailed examination showed that only one third were of 

direct relevance. 

A complete list of the 60 or so articles is to be found in Appendix J 

as they may be of use to other researchers, 

13.201. Gost Reduction/Profit Inprovenent 

jhe majority of authors appeared to advocate cost reduction actions, 

rather than gttempts to increase sales or selling prices, as the 

most effective means of achieving profit improvement (e.g. 

Refs. King (1973). 

ced Department, since the analysis 

  

This was not the case in the Lo 

of the change in the department's financial situation had shown that 

price increases had made a greater contribution than cost reduction 

* +o profit improvement (see Chapter HW). This may be an indication 

of the wnusual circumstances of the department when research began, 

and also a reflection of the more 'typical' situation envisaged 

by the authors. 

Certainly no reference was made in any articles to the additional 

problems of conducting profit improvement work in a factory losing 

money. In such a situation constraints like the need for quick 

action, lack of capital for projects, or even poor morale within the 

organisation can be encountered,



Most authors preferred variable cost areas as prime targets for 

cost reduction programmes, although articles were to be found 

indicating that non operational or fixed cost reductions could lead 

to significant profit improvement e.g. E.ilicheels (1970). 

For a number of reasons already mentioned in Chapter the author's J E ’ 

own efforts had concentrated on variable costs. 

& number of different anproaches were suggested for selection 

of areas for action, and these are described and discussed below ¢ 

a. Business Appraisal - Chambers (1970) 

~ The approach examines a number of key areas in which strengths 

and weaknesses can be assessed e.g 

Financial Resources - A quick assessment can be performed by 

looking at cash flows, and financial ratios (similar to an 

Interfirm Comparison). 

  

Profitability =- Es lish which activities are providing the & 

bulk of the revenue, and analyse operating costs. 

Product Range - Analysis by product of profit, resources used, 

market share, etc. 

Other Key Areas: Functional Capabilities, Human Resources and 

Organisation. 

b. Use of Value Analysis for Profit Improvement - Mason (1971) 

- Application of functional/cost/value relationship to almost 

all phases of business. Also the use of cost centres and cost 

centre contral data. 

Indicates possible areas for consideration e.g. 

Product Standardisation 

Plant Layout 

Materials Handling 

Inventory Control 

Quality Control ete.



Ce 

de 
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Gost or Cost Structure Analysis - Kozma (1973), Smith and Ray (1973) 

- Basic cost analysis for cost reduction and planning for profit. 

Procedures outlined to identify those costs moSt readily 

controlled, and to help concentrate effort on areas in which 

savings can be made. 

Component Analysis - Slater (1973) 

- An analyticel approach using a "Return on Investment Tree" ~ 

similar to the pyramid of accounti ratios used in Interfirm 

  

Comparisons (see Chapter 8), to concentrate on a small number 29) 

of activities that have the greatest effect on profit and R.9.1. 

The approach consists of five basic steps ¢ 

oe Draw the R.O.I. Tree 

iis. Expand the major components of the tree. 

iii. Identify actions to influence components. 

iv. Perform a sensistivity analysis - helps to determine those 

elements having a major effect on profit and 8.0.1. 

Ve Rank Components. 

Planning for Cost Resuction - Bayer (1973) 

- A method of deciding where to apply a cost reduction programme. 

The application of Pareto's Principle of Maldistribution to 

separate many in-consequential areas from the vital few. The 

Principle would be used in the following approach or programme? 

i. Establish goal 

ii. Decide where to work by analysing the losses - "Paratoize" 

iii. Determine the cause of the problen. 

iv. Determine action and implement. 

  

Ve Corrective Action follow-up ~ a check that savings 

    

have heen maint2in 

yetem - to ensure that the problem does 

not reappear. 

vii. Reduce the esst of the prorramme i.e. reduction of 

  

progranme staff, 

wiiie Audit the prog 
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£, Six Phases of Cost Reduction = King (1973) 

- Cost reduction should be a systematic study based on 

,facts as an approach to increasing profit by reducing 

variable costs. The 6 phases are : 

Phase I - Planning and Scheduling Activity 

  

It ~ Background A ysis - gathering of data, performing 

work measurement, observing and-analysing activities, 

  

charting flows, and collecting improv 

  

ment ideas 

from management. 

III - Examination of all data, generation of further 

ideas, and development of all improvement ideas 

plus determination of all facts needed to evaluate 

theme 

Iv =- Collection of further Data and Evaluation of ideas. 

Subm 

  

ssion of Recommendations. 

v - Formation of Implementation Action Plan. 

VI ~« Implementation of the Plan and Follow-up to ensure 

savings obtained, 

The production of these alternatives posed a number of cuestions. 

Firstly, which of the methods could have been used in the initial phase 

of research, and would they have been any more effective than the 

method adopted? _ The basic cost data required by the first three 

approaches was not readily available, and any existing cost data was 

of dubious quality. Also, the gravity of the financial situation and 

dominant position of labour costs in the variable cost sector meant 

that labour reduction was a priority. Indeed this last comment would 

apply to all the approaches, and it can be assumed that in terms of 

recognition of areas for action the simple examination of the 

accounts was quite sufficient. 

Component Analysis appears similar to the production of accounting 

ratios for the Interfirm Comparison, and for that reason the general 

comments about the I,F. Comparison in Chapter & can also be made about 

this approach,



Phe application of Pareto's Principle of Maldistribution in the planning 

approach surgested by Bayer might have proved a useful tool especially 

in the analysis of scrap costs. However, it is doubtful whether 

the data available within the department would have been suitable 

for its application. 

Finally, the 6 phases of cost reduction sugs 

  

sted by King. In many 

ways these are similar to the approach adopted during research and outline 

in the manual on profit improvement work. The major difference 

between this, and indeed the majority of the other approaches, and 

my approach is the need for a team to perform the work. Certainly 

she backsround analysis proposed by King in his phase II would 

reauire a team. to complete the study within his suggested period of 

ten days. The introduction of a team does raise further problems 

namely recruitment, costs of running the team, and possibly whether 

the approach will be as objective as that of the independent agent, 

although it must be said that in many cases the size and nature of 

the problem may dictate the need for a team 

The one general comment that does emerge is the difficulty of adoption 

of these approaches in a situation, such as the Lockheed Department 

in 1971, where there is a general lack of detailed financial and 

costing data. 

13.2.2. Svaluation and Selection of Profit Improvement Projects. 

The articles found under this heading e.g. Buckley (1972), Chambers (1970) 

and Zaloom (1973), were generally covering evaluation of capital investmen 

projects and discussed the various merits of Net Cash Flow Analysis, 

Discounted Cash Flow, Net Present Value etc. Uourse work during the 

  

early stages of research i covered these areas in general terms, and 

descriptions weve available in many of the standard accounting 

text books. The nature of the ‘Quick and Dirty! Analysis had meant 

however, that the methods mentioned above had not been used. In 

the majority of ideas capital expenditure was so small in comparison 

to estimated savings that the more sophisticated methods of evaluation 

were not used.
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No lferature was found on this simple yet objective spproach to 

. 
evaluation, ‘This may have been because arch was not sufficiontly 

  

comprehensive, but another pox that the approach 

would generally be considered Teommon sense! or a statement of the 

obvious. However, I contend that the achievement of a satisfactory 

evaluation from "Quick and Dirty" Analysis requires rore self 

disdinline in facing the more difficult and unpleasant arguments than 

is implied by the "common sense” title. Personal experience has shown 

t in a ‘live! situation political pressures can influence the 

    evaluations unless a completely objective proach adopted. 

413.2036 Proj-ct Manazement. i 

The review revealed one major source of project management literature, 

namely the systems management area. However, investigation revealed 

that the methods covered were in the main network techniques designed 

  

for control of computer/systems projects e.g. Frankwiez(1973), i 
  

(1973) and Whitchouse (1973), or the use of computer cost models for 

ct 

  

aprraising the progress of large projects-Thompson and Whitman (1973). @ 

A systems oriented article by Jacobs (1972) did suggest possible 

  

mane.gement These causes are shown in table 13.1., which 

is an attempt to summarise causes of failure as listed by various 
B . 

authors. 

The table is based on a list, co atling and Taylor (1973), of 

  

eauses of failure to civil engineering projects. Wovever, many of 

ghe causes are sufficiently general to be applicable to most areas 

of project management. 

In retrospect a large number of these potential causes of trouble 

  

appear to have been anticipated by the approach adopted to manage 

project work in the Lockheed Department. The climate for success 

was partially achieved vy communication of the aims of the overall 

  

programme to all concerned at the outset, and also by discussions 

individual project leaders. Areas of responsivility were defined 

and acceptance of responsibility and setting of targets were 

forthcoming from the individuals in the programme. Progress was 

  

effectively monitored, and control information was readily available 

for the Project Work Co-ordinator, The problems of implementation 

are reviewed in more detail later in this chapter.
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Unelear Aims 

Inadequate control of variations fron 

plan. 

Poor initial evaluation 

Inadequate project management 

Confusion of responsibility 

Failure to monitor progress effectively 

Pailure to identify critical areas 

Inadequate information flow for control 

Failure of sub contractors 

Faulty equipment 

Labour troubles 

Accidents 

Bad weather 

Failure to establish the proper 

"climate" for success 

Manner of setting targets 

Inadequate communication to the 

outside environment 

Failure to recognise the needs and 

attitudes ‘of all personnel involved 

An ineffective project ma. ment 

  

structure. 
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43.3 A Review of Literature Relating to Specific Aspects 

    of Fro rk. 

As indicated earlier in this chapter, the literature survey 

was performed on two "levels". The second level enabled the author 

to compare various aspects of the project work with ‘established 

theory'. 

430901. Groativity 

Tne first area for review was the creative quality of ideas 

generated for the profit improvement programme. 

fhe Yorks Manager (Mr.D.Air) expressed disappointment over the 

apparent lack of originality in ideas presented to him for profit 

improvement. He felt that many of the ideas had been voiced by 

various members of staff, prior to my arrival, in one form or 

another. Although he did concede that they had not been presented 

or evaluated in the manner the author adopted, nonetheless, he 

had been expecting something more innovatory and less 'run of the 

mill’, 

Whilst the author contends that this situation arose partly from 

an ineffective consultant/client relationship between himself and 

Mr Air, it is slso worth examining ways in which more creative 

ideas might have been produced. i 

Therefore in order to review alternative approaches that might 

have been adopted to general ideas, a number of texts on ‘creative 

thinking!’ were studied. ‘These are outlined belows 

- "Greative thinking produces new and useful ideas, whilst 

original thinking produces new, but not necessarily useful ideas".- 

Therefore in a pratical research environment, such as encountered 

in the Lockheed Department, the need is very definitely for 

"Creative Ideas".
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stresses the 

  

As with all approaches to creativity Whiting 

importance of suppressing judgement and evaluetion during the 

creative process. 

This repression of natural instinct in this and other areas is 

very much a feature of De Bono's (1971) Lateral Thinking. Here, 

din ad@ition, the thinker must not only suppress judgement of ideas, 

put must also ‘escape! from the patterning of behaviour of the 

mind typified by the logical or vertical thinking process. To the 

uninitiated the principles of Lateral Thinking are in themselves 

a challenge to the individual seeking creative inspiration, 

especially to the ‘scientist! whose discipline is based on vertical 

thinking. 

4.e. Vertical thinking is based on the rejection Tunction - we 

cannot proceed wnless the next step is acceptable, and judgement, 

avaluation end criticism are all derived from a negative basis or 

No function. Lateral thinking protects ideas from the rejection 

function. 

In’ fact De Bono states that lateral thinking is very difficult 

to learn for ‘the following reasonss S 

i. - It contradicts many of the traditional habits of thinki 

  

established by education. 

di. - It is unnatural, in so far as the natural tendency of the mind 

is to create and maintain rigid patterns. 

iii. - It encourages open ended ambiguity, which may make people 

  

unhappy by lack of security. 

  

Indeed, the author tends to agree with G rr (1973) who feels that 

De Bono offers escape techniques from vertical thinking rather than 

    

in isolation or a group 'brainstorning 

     
"Brainstorming" a: ars to be attributed to sborne (19 who 

S   

it mentioned     ended jude 

  

also introduced the principle of su 

    earlier, to release the free flow of ideas during group discussions. 

He felt the actual creative process, without any rigid sequence, 

consisted of some or all of the following phases:



ie Orientation : 

  

ite Preparation : Gath 

  

iii. Analysis : Breaking down relevant material 

iv. Hypothesis : Collection of alternatives by way of Ideas 

Vv. Incubation t 

vie Synthesis : Putting the "pieces! together 

vii. Verification : Judging the resultant ideas. 

{Then the brainstorming groups of 5 to 10 participants followed 

the rules of : i. Suspended Judgement ii. Encouraged Free-Wheeling 

of thinking iii. Quality of ideas sought‘iv. Followed by combination 

and improvement. 

These rules are echoed by C.A.Clark (1958) as basic ingredients for 

  

good brainstorming; ch he contends also results from spontaneity 

arising from good planning of the session. 

Opinion appears somewhat divided as to whether Group participation 

inhibits or facilitates creative thinking e.g. Ref. Lorge etal (1958) and 

Taylor. etal (1956). The use of a group appro'sch is obviously of 

  

limited value to an independent research agent. 

There are other approaches that might be considered aids to 

prainstorming e.g. Zwicky's Morphology approach. The search for 

solutions to a problen is made by examining all combinations of all 

possible elements of the problem. 

By breaking the problem down into separate elements and then 

providing as many values as cén be imagined to each element, & chart 

or matrix is formed. 

Morphological 

Chart      Alternatives 

  

Elements
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The by studying all possible vertical chains, we have all the 

possible solutions to the problen. 

Une obvious problem with such an approach is the amount of work 

involved, building the chart and then eliminating those elements 

or alternatives that produce impractical solutions. 

Similar approaches are suggested by J.Webb Young (1940),in so far 

as a new idea is a new combination of existing diverse elements 

into new patterns. 

Along a different track, there is the possibility of getting ideas from 

nature (Bionics) as suggested by Dr.Watson Geradin (ref.Burnet). 

One obvious example is the development of radar, resulting from 

investigations into how bats navigate in the dark. 

A final source of creative ideas is "serendipity", or the unexpected 

discovery by ‘happy accident'. It would seem that the only art in such 

an approach is being aware that it can happen, and being prepared for 

it when it does; a case of chance favouring the prepared mind. 
é * . 

This review is perhaps best summarised by a quote from an article 

by F.D.Barnett (1972). 

~- "A popular fallacy is that new ideas are produced by cleverners or 

prilliance. In other words they emanate from exercises in adroit 

mental gymnastics. 

In fact this is not how it happens, The way is a great deal simpler 

and much more difficult. 

Ideas come from changing ones view point about something". 

Indeed one of the reasons that it is hard to produce NEW ideas, and 

even harder to accept someone elses, is that we have to change to 

As we have seen there are many ways of generating ideas and in a 

number of cases adoption of a particular method would have required 

eonsiderable time and effort simply to "train" oneself in the approach



or to collect and analyse preliminary data. Without firm 

roaches would produce satisfactory 

  

assurances that such 

results, it would be difficult therefore to recommend that they 

be adopted in preference to a more orthodox approach. 

A final point should be made in defence of the ideas produced in 

terms of the overall project. It was said earlier that to accept 

someone else's idea we have to change to do so. In terms of 

successful implementation of ideas, it is vital that those directly 

involved in implementation accept the idea. Therefore, the fact 

that some of the ideas came from the individuals implementing the 

programme, aided successful completion of the programme, as there 

was little personal acceptance or chanse required. 

1303.2. Implementation of Research Recommendations 

  

  
  

There were two main reasons for performing a review of literature 

on "implementation". The first was that this was a vital phase 

of the project work, providing an opportunity to test the validity 

of the recommendations proposed. Secondly, general discussions 

with various members of university staff indicated that lack of 

successful implementation of proposed solutions was ea major failing 

of Operational Research, a feeling borne out by the literature survey. 

This latter point may well be an overstatement of the case, possibly 

resulting from the considerable placed on the importance of 

  

implementation by the 0.R.profession, which in turn tends to 

highlight failure in this area. 

On a somewhat superficial, but none the less valid level Tarr, 

Watling and Taylor all stress the importance of presenting a solution 

in a clear well argued manner. Solutions which are correct do not 

necessarily gain acceptance, and sometimes special skills of 

presentation are required. Also Tarr contends that determination 

      of @ nature of the audience, and the time of presentation 

important. Incidently th that long reports should 

be divided into two s short volume containing     
@ summary and giving recommendations, The second volume providing 

  

details of the recommendations. This was in fact % 

    for the presen long reports
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However, these comments offer little more +    n obvious guidelines 

for gaining acceptance for the principles of implementation in 

individual cases, and do not attempt to seek causes of failure to 

achieve the proposed solution. 

A number of authors have produced papers indicating reasons for 

failure to achieve successful implementation; some of these are 

  

revieve 

i.e Maleoln (1965) describes two major aspects of the difficulty 

of implementing 0.R,results; a) the difficulties of assessing 

the cost of implementation. 

b) the failure of the researcher to accept the presence or 

problems of such a phase of research. He argues that 0.R. 

should be approached as a continum of effort, starting with the 

basic research leading up to implementation, with implementation 

being added to the function of the 0.R.group or researchers 

di. Stilson (1963) offers two possible extreme definitions for the 

successful implementation of an 0.R. problem namely: 

A. A retrospective evaluation of an operational period which 

indicated that the solution would have been acceptable, 

compared with the actual operation during the period. 

B. The adoption of the 0.R.model and procedures into routine 

use by operating personne, achieving the predicted optimun 

solution. 

Between these extremes he presents a number of concepts essential 

to implementation, amongst which are : 

4, Effective communication between scientist and manager 

2. An examination of the steps required to make the changes. 

3, The development of controls for continuous review of the 

solution and those personnel operating it. 

As in the case of the previous author , he cites uncertainty of 

implementation costs and lack of interest by the researcher in the 

problems of implementation,as reasons for failure to achieve 

proposed solutions.



iii. 

iv. 
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    Also, in an empt to overcome these causes, ke concludes that the 

researcher should get "closer" to the operation he is studying, 

in order to obtain better insight into these problems. 

Pate (1969) considers the success of implementation to. be one 

of the main criteria by which an 0.R. project must be judged. 

He also contends that there are two widely different types of 

technique required to perform a successful '.R. project. The 

first is the group of techniques needed and used in the model- 

puilding and evaluation stages of the project, these he calls the 

techniques of 0.R. Quite distinct from‘ these techniques, he 

  

proposed that the researcher should also adopt a technique 

to research that accepts that successful implementation will not 

simply arise from satisfactory manipulation of the "techniques", 

    
Very si y his technique is a matter of client indentification 

combined with continued communication to the client throughout 

the phases of the project. The purpose of the approach is to 

obtain commitment to each phase of work from the client, thereby 

inereasing..the likelihood of successful implementation, Such a~ 

technique he believes "requires a more physical than intellectual 

ability", calling for a personal determination "to meet with and 

talk to management, understand them, and communicate with them". 

He considers that the practice of the techniques and a technique 

of O.R. require widely different personal qualities, and until this 

  

is recognised by practitioners the po bility of failure remains 

likely. An opinion shared to some extent by Banbury who also 

feels that success in 0.R. may depend more on "interpersonel 

rather than rational skills". 

Ratoosh (1966) describes a set of experiments performed to attemnot 

to answer two questions ;: 

he What can a research t@am do to maximise the organisations 

acceptance of research results? 

Be What is the nature of resistance to implementation?
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The experiments appeared somewhat inconclusive, but one tentative 

conclusion was that sound presentation of the results together with 

persistent active support from within the "organisation" increased 

the likelihood of implementation. 

However, he does. believe that implementation of research results 

is a legitimate part of 0.R., and the neglect of such problems 

renders 0.R. "sterile and ineffectual". A possible cause of the 

reluctance by the traditional 0.R.. worker to be¢éome involved 

is his "pure/appliea" science background, which is unsuited to this 

himan/social science field, 

The underlining theme of all these articles is the need for the 

researcher to increase his commitment to overcoming implementation 

problems, mainly by coming to terms with the human elements in the 

systems. 

Churchman who collaborated with Ratoosh in the experiments mentioned 

above and Schainblatt (1965) have taken this theme one step further, 

calling for an attempt at "Mutual Understanding" between scientist and 

manager, as the way to overcome the problem. A paper reviewing opinions 

on implementation indicated four distinct ideas about the relationship 

between the scientist and manager that could be adopted. 

These are outlined below : 

14. Separate function position - which sees management and research 

as completely separate functions. 

The researcher will produce a complete solution, which the manager 

must then accept or reject. 

2. Communication Position - emphasises the need for more understanding 

on the managers part. The philosophy of this approach is that 

implementation is essentially a matter of understanding science, 

3. Persuasion Position ~ implementation centres around the understanding 

of the managers vole, i.e. the scientist understand enough about the 

manager to overcome resistance to change.
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4. Mutual Understanding Position - embraces the positive aspects of 

positions 2 and 3, and advocates a ‘union! of manager and scientist. 

This is the position advocated by the authors, and it requires an 

effort by both parties to reach such a position. 

    The authors formed these ideas into a matrix shown below : 

B Bes 

A Mutual Understanding Communication 

AY Persuasion Separate Function 

A(A') - Manager does (not) understand the researcher 

B(Bt) = Scientist does (not) understand the manager. 

This matrix and the article gave rise to 

  

rable comnent fron 

various distinguished authors, the maj 8 Fh ct
 y of whom agreed with the 

  

° 

position advocated by Churchman Schainbentt. Amongst those who 

supported the "Mutual Understanding" positions were Abrams, Beer, 

Evans, Geislery.Littauer, Starr, and with certaiy reservations 

Alderson and Bennis (1965). 

Alé@erson (1965) considered a deficiency of the paper to be the lack 

  

of consideration fsr management motivation. He proposes a further 

matrix to acesunt for the motivation behind the res che 

Direct Need No Direct Need 

Substantive Decision Seeking Service Studes 

Negotiative Conciliating x Ritualistic. 

Alderson identifies management motivation and suggests attitudes that 

the scientist might adopt in each case. Qeke 

  

i, Decision Se ~ The manager has a real decision problem and is 

actively seeking a solution. In such a case the scientist should 

understan@ all psychological, social and career implications in 

order to produce recommendations that wi 

  

11 faveurably influence 

management behaviours
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ii, Conciliating - Where research is to be used to reconcile 

diverse management viewvoints. Such a study would not be wholly 

objective and would converge to a workable solution. This might be 

a good time for the scientist to adopt a "Persuasion" position. 

iii. Service Studes - research authorised with no direct need for 

solution, such as a market research survey conducted for customers. 

Here, results and recommendations may have to be taiicred to 

suit the needs of the end uses and "Communication" maybe required. 

iv, Ritualistic - the case where the study is being used to indicate that 

an attempt is being made to solve a problem; but the manager has 

little hope of finding an acceptable solution. Here the researcher 

can be as objective as possible and might well benefit from the 

adoption of the "Separatist" position. 

Therefore Alderson is proposing a dialectic between the two matrices, 

with Churchman and Schainblatts "Persuasion" appearing with a 

Conciliating Study, Communication with Service Study, and the Separate 

function with 9 Rituelistic Study. ‘ i 

On the other hand Bennis (1965) feels that the proposed concept of 

Nnutual understanding" is somewhat unclear, although he agrees that 

good relationships can be built from trust and valid communication. 

In a later paper (1969) on the "Nature of Planned Change", he includes 

the collaborative relationship as one of the four elements of planned 

change. The basic elements are a change agent, the client system, 

valid kmowledge, and a collaborative relationship. 

Whilst he is basically concerned with implementation of organisational 

changes, many of his conclusions are applicable to all types of 

implementation. His definition of implementation as "a process which 

includes the creation of understanding and commitment in a client system 

towards 4 particular change which can solve problems, and devices 

whereby it can become integral to the clients systems of operations", 

must surely embody those features of a successful operational 

research project. Inherent in his conclusions is the fact that
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acceptance of 2 solution depends on the relationship vetween 

change agent and client system. 

However as with Sofer (1961), Bennis indicates that the development 

of this relationship may -tend to jepordise the objectivity of the 

change agent. So once again the researcher is faced with a conflict 

2 
of priorities, as in the case of Tate's call for techniques and a 

techniques 

  

A subjective reflection on the project work the Lockheed 

Department does appear to support the necessity to find a compromise, 

which resolves these conflicts. The author feels certain that the 

presentation of evaluated ideas in a simple logical fashion proved an 

aid to managements understanding of the work, yet the approach retained 

the discipline of scientific method. This understanding was further   

aided by the regular discussion of all aspects of work at all 

management levels. Obviously, a major feature of success was the 

willingness on the part of the staff to participate in discussion, 

and T would hold that this is a very important part of development 

of a "mutual understanding" relationship. : 

Furthermore from the development of such relationships, the author 

was able to experience "spin-off" effects of requests for help/advice 

in other areas not specifically related to the project. These were 

somevhat similar to those experienced by Sofer (1961) as a "social 

consultant', and are indicative of a state of ‘trust'. Examples 

of this range from the explanation of accounting figures to a 

"middle" manager, and vroduction of important forecasting data, to 

discussions on personal problems such as his childrens careers. Out 

of context these examples may appear rather trivial, but must provide 

a pointer to the type of relationship that was established. 

Another relevant comment was that of ny Industrial Supervisor, who felt 

that to a certain extent I had produced the effect of a eatalyst. This 

indicates that the "state" had been vight for a successful ‘reaction', 

put to be effective the catalyst must be compatible with the basic 

ingredients. Also the conditions of a catalytic reaction must be met,
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therefore to be 4@ successful catalyst the author had to become 

compatible with the basic components, and achieve the correct 

conditions for the reactions; a situation that could only have been 

met by understanding the ‘client system! and establishing suitable 

relationships within the system. 

Thus the authors experiences in general lead him to support the 

general conclusions of the authors mentioned in this section; namely, 

that the problems of implementation deserve as much thought and attention 

from the researcher as his evaluation techniques, and the relationships 

developed between researcher and client play a vital part in 

successful implementation. 

13.3.3. Staff-Line Relationships 

The final area of the survey was an examination of literature relating 

    to organisation and management of the project staff, Since the success 

rate of projects was high, similarities were sought between the 

approach adopted to project management and established theories 

of management practice. 

element of partici       All of the theories examined contained a stror ation 

by the individual, enhanced by MeGregors theory Y hypothesis. Therefore 

a brief review of idcUregors comments on theories X and Y follows. 

ment is* the     
Meuregor (1960) ~ “one of the major tasks of manage 

      orranisation of n eftort in the service of the economic objectives 

of enterprise", A prime cause of feilure in this task is a result of 

management attitudes that fail to recognise natural lews of human 

pehaviour. 

  

Theory X - the traditi of ‘Direction and Control! are the 

pvasis for the majority of management attitudes, and form the basis for 

elassical organisational theory.
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The theory is hbaeed on: 

i. The idea that the average human being has an inherent dislike 

‘of work. 

ity Because of this dislike most people must be coerced, controlled, ke 

and directed into achieving organisational objectives. 

iii.e The average human prefers to be directed 2 ’ 

  

shes to avoid 

responsibility has very little ambition, and above all wants 

security. 

However, licGregor sees man as a "wanting animal" for whom as soon as 

one need is satisfied another appears in its place. What theory X 

iencres or fails to recognise is that "a satisfied need is not a 

motivator of behaviour", 

  

s a hierarchy te 

of needs, showing the need that will take the place of a satisfied need. 

Self fulfillment 

<! Egoistic 

Social The order of replacement | 

Safety of neads, 

Physiological 

  

Theory Y recognises this hierarchy of needs and attempts to encour 

    

satisfaction of the predominant need in a way that is compatible wi 

achievement of organisational objectives. 

Some of the main features of theory Y are therefore + 

as Expenditure of physical and mental effort in work is as natural 

as in rest or play. 

its External control and threat of punishment are not the only 

methods for directing effort towards organisational objectives. 

Man will exercise self control in the service of objectives to which 

he is committed. 

we
 

be
 ne Commitment to objectives is a function of the rewards 

associated with their achievement.
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iv. The average human being learns to accept and seek responsibility 

under the proper conditions, To accept such a theory requires 

a high degree of participation of personnel at all levels, 

combined with the relinquishing of some of the control associated 

with traditional or classical organisations. 

Likert (1961), as a result of studying patterns of management used 

by high producing managers in contrast to those used by other managers, 

osed a new theory containing two important principles? prop a 5 

De Integrating Principle ~ calling for interaction between members of 

the organisation, so that each feels appreciation, recognition, 

influence, and accomplishment. 

ii. Principle of supportive relationships - "The leadership and 

other processes of the organisation, must be such as to ensure 

maximum probability that in all interactions and all relationships 

with the organisetion, each member in the light of his own 

background, values and expectations, views the experience as 

«supportive, and one which builds and maintains his sense of 

personal vdrth and importance", fs 

This principle is also of great importance in the formation of his 

effective work groups within the organisation, Here he envisages 

a structure of overlapping work groups where responsibilities become 

less clearly defined than in the traditional structure, and work is 

seen more in terms of company objectives. 

A further feature of this structure is the transfer of information 

and influence throughout the structure by the "Link-Pin function", 

As can be seen below the link-pin is a group leader at a particular 

level in the organisation. 

Link-Pin - 
Function. J 

   



   
Arzyris (1967) on the other hand pro} matrix organisetion as a BY: & 

strategy to induce co-operation and tion of effort on crucial 

business problems. 

By forming multi-~disciplinary teams to solve particular problems, 

the organisational structure looks like a matrix e.g. 

Representative Project I Project 2 Project 3 

Production — Ze 
Pd 

Engineering a f a 

Accountancy ea 

Team I Team 2 Team 3 

However, to succeed such an organisation must escape from theory X 

types attitudes, by offering more power/control to individuals and/or 

groups, and increasing participation in diagnosis, design and execution 

of changes. 

Finally, we have Management by Objectives M.B.0, as expounded by 

Drucker (1960), relating the individuals objectives to corporate 

objectives. Again this is an attempt te inject a strong element of d 5) J & 

  articipation into the system, seeking to increase motivation b P Pp ’ 6 vy 

achieving objectives by encouraging partidpation in setting objectives. 

A theoretical appraisal by Wickens (1968), based on various models of 

human needs in an organisation, concludes that M.B.0. is universally 

acceptable, provided that the organisation is modified to facilitate it, 

and a suitable psychological model is used. 

In retrospect the organisation and approach adopted for implementation 

of the project prorramme embodied features from most of the practices 

outlined above, 

  

To beingvith, the effect of the programme in relation to overall 

departmental objectives was explained to all personnel involved in the 

programme, This provided the opportunity to appreci:te the significanee 

of individual projects in relation to the overall situation, i.e.
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relating individuals assigned objectives tocorporate objectives, Then 

project leaders were asked to eo-ordinate the efforts of a multi- 

disciplinary team, and act as spokesman for the team, ‘Also having 

discussed and understood the implications of their project, each 

project leader set his own targets for completion of the work. 

Undoubtably, the fact that some project leaders were performing 

projects, which had arisen from their own ideas provided further 

personal motivation; but generally they welcomed the opportunity 

to be seen to be making a partetbution to the department. So whilst 

it is impossible to conclude that the work in the Lockheed Department 

offers positive confirmation of validity of one of the theories 

mentioned, it does appear to conform with particular elements of 

each theory. 

13.4. Conclusions 

The concept of proof of theory is that it can be treated in a predictive 

form, eeg. if you treat situation A in manner B then © can be expected. 

It is of interest that much of the theoretical matter reviewed in the 

literature survey is hardly ever presented in a ‘predictive forns Riis 

may well reflect the difficulty of obtaining hard evidence of conclusive 

proof, 

The author's exneriences should therefore be viewed in this light, and 

a statement that could be considered meaningful would be that those 

experiences do not refute the "theories" examined. PD 

Therefore the decision to delay the survey can be supported by the 

fact that no one theoretical arproach would have been directly relevant, 

There was no single 'magic»1' answer to the problem,
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Chapter 1 

Conclusions and Recormendations 

In this chapter an attempt is made to review the conclusions 

that can be drewn from the project work,and then to nake 

s of work. The nature of research 

  

recommendations Boney ease ar 

performed js such/conclusions and recomzendations fall into 

two groups, iee. those specifically related to the client (Dunlop) 

and those relating to general aspects of the work. The chapter 

is therefore divided into two sections covering these groups. 

In the first chapter of the thesis, the major problems facing 

the company were identified as : 

i. The urgent need to reduce the large losses being made in the 

Lockheed Department, which because the company could not close 

the department were threatening the factory's future. 

ii. The expansion of business, provided a financially viable , 

ions operation could be established and customer relatio improved. 

As has been shown, effort was concentrated on the loss problem; and 

  

the attenot to provide a solution to this 1 was based on a 

combination of scicntific method and common sense, in a simple sirect 

approach. 

14.1. @he Client 

4401016 Conclusions (relating to the client) 

4, As a specific attenpt to reduce the financial loss found in the 

. 

satisfactory solution to the problem. 

2, Although no one specified approach was adopted during research, 

the approach to the problem consisted of a number of clearly 

defined stages, so the work could be sumzarised as follows :- 

miliarisation with, and the     4. Introduction - a period of f 

development of understanding of, the area in which research 
P Ses 

  was to be conducted.
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3. 

4. 

5e 

6. 

Te 

8. 

9. 
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on and The D Problem Identific 

      

ce for work - this followed directly from the 

first stage, and the terms of reference consisted of finding 

ways of reducing the departmental loss. 

Generation of Ideas for Profit Improvement. 

Evaluation of Ideas - the examination of arguments for and 

against each idea, and the collection of information for 

evaluation of each argument followed by evaluation. 

Presentation - since the ideas had been produced and evaluated 

by an independent agent, they had to be submitted to management 

for approval prior to implementation. 

Purther Generation/Svaluation/Presentation of Ideas. - following 

idity of the 

approach and the results produced, and requested that it be 

  

  

the first presentation mans 

  

mt accepted the va 

  

extended to cover the most recent ideas for profit improvement 

prior to establishing an implementation programme. 

  

Establishment of an Organis: 

  

2tion for Implementation and   

   Control of Pro Inprovement Ideas - includ‘ing selection of a 

Programme Co-ordinator and Project Team leaders, and ensuring 

that they understood the aims of the work. 

Implementation of Ideas - performed by the organisation above with 

the authors guidance. 

  

Evaluation of the Results of the Prorramme - an exercise to compare 
  

predicted savings with those actually obtained, 

Expressing the approach in the above.form indicates that much of the 

objectivity, and also the development of the stages, is derived from 

an experience of a scientific discipline and familiarity with scientific 

method . A scientific approach to problem solution would probably be 

composed of the follow 

Ae 

Be 

c. 

D. 

     g broad stages : 

Data collection/observation 

Hypothesis Generation 

Predictions from hypothesis. 

Testing of predictions.
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E. Depending on the results of 

i. The hypothesis would be possibly refined 

  

in the light of the results, and stages C and D repeated 

or ii. The hypothesis would be rejected and work would recommence 

at Stage A. 

These stages appear to correspond to sta 

  

ses 1,2,3,4,8 and 9 of the 

approach used during research work. 

Therefore the approach vroadly follews the scientific method used 

in more traditional types of research project. 

   However, it is pertinent to ask whether the approach alone i.e. 

simply the rigorous application of objective rules based on 

scientific method, would be sufficient to ensure a successful 

Solution to a similar problem situation, 

There are two reasons for suggesting that it is not sufficient, namely : 

ive env be
 

a i. Research in a onment, where the researcher is faced vir 

with such constraints as shortage of time and lack of finances, 

  

Produces important decision stages where the rules of scientific 

method cannot be applied in full. In such cases where it is not 

possible to adopt a scientific approach and tast the various alternetives 

before making a decision, the researcher must be able to reach a 

decision in a rational manner. 

Unlike the scientist who will be able to return to the decision point 

and recreate the "prevailing conditions" and adopt a second line 

of attack, the action researcher is not afforded such a luxury. His 

decision must be the right one, because invariably his "prevailing 

conditions" are unique and non reproducable. So it is not enough that he 

be diligent in the application of the approachs he must recognise the 

relative importance of decision points and be capable of reaching 

& rational decision without reliance on his accepted technique. 

ii, Closely related to the above points; in so far as it is a direct 

  

result of a live environment, and therefore requires understanding 

and careful handling at decision stages and throushout the work; is the 

  

ner and the clients. It is one q 3 m @ 9 te 4 iB iS ot he ° 5 a > p Le a ° o © 3 4 c a o ° 8 ie 

5 thing to produce a correct solution to a problem, but the real test 

  

is to have it satisfactorily implemented vy the client system.
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- As the reader will appreciate many of the recom 
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Unfortunately, it must be said that simple rules cannot be added 

to the approach, which will ensure the generation of good relationships 

and the success of the work, 

The nature of the environment, the work, the "clients" and the 

personal style of researcher will dictate the type of relationships 

that should evolve. The researcher must accept that they play an 

important role in "overall approach", 

In the author's opinion then,an objective approach alone is unlikely 

to be sufficient to produce a satisfactory custom 2 a general i 

problem of 2 similar type to that discussed in this thesis. 

Indeed even the application of the basic rules of the approach is not 

as easy as it might appear. 

Certainly all three company employees who attempted the approach in 

their own areas did not complete the work. There were extenuating 

cirewRstances in the form of the Power Crisis and 3 - day week, 

which caused considerable disruption, Even so, in spite of the fact 

they all understood the elements of approach, they seemed unwilling or 

unable to sustain the intellectual effort/discipline required for the 

work to succeed. 

% be expected, practitioners of the approach to be 

  

Therefore, p o 1 

successful must be capable of exerting the considerable self discipline 

that objectivity requires. 

14.102. Recommendations (to the Client) 

  

idations arising 

from the work have already been implemented. Hor 

  

aver, there are a 

    

limited number of points that can be directed at Dunlop, Skelmersdale, 

1. Working from the assumption that the company should consider the 

possibility of repeating the type of exercise described in this 

thesis; then any decision should be taken in the light of 

the following points i- 

Ls The indi 

  

ations that the manual on en approach to profit 

improvement, appears to have limited usefulness 1s a tool 

for existing personnel, The approach required personal 

qualities and motivation, which often cause contlict of 

various kinds, Further use of this manual by Skelmersdale 

+ 

2! 

personnel is of doubtful value.



ii, Therefore tor repetition of project work at Skelmersdale, 

the obvious recommendation must be t he possibility of 

   success with the project vil sed if performed by 

  

mt, with the qualities described in 

genere] conclusions. 

LF. 
It is more difficult to recommend a particular line of apor be

 bs
 

be
 

. od 

that such an agent should adopt, esvecially if in doing so it 

  

will infringe on his inder lence and objectivity! However, 

the broad outlines of the approach decribed in the profit 

improvement manual should offer sufficient guidance to 

achieve a sound understanding of the problem area, and to offer 

& framework for objective evaluation, Beyond this, the management 

  

of project must rest firmly in the hands of re cher. 

  

The other area in- research 

  

pany can benefit from t. 

  

    perforned, of understanding detailed reasons for chans 

financial state of a particular area, 

The manuzl on Gross Retrospective Analysis must be considered a useful 

tool, It is simple to use and can generate useful information, The 

fact that to-date the manual has not been used is not surprising, 

since this type of analysis is rarely attempted in an industrial 

environment. 

However, the author's impression is that the manual and its 

application, possibly in modified form, warrants further consideration 

by management. 

  

14.2, The General A 

nents directed 

  

The first half of this chapter has concentrated on co 

at the company for whom the research wes conducted. However, a number 

of remarks can be made, which do not relate directly to the client, 

  

but are of velevance to those who may consider a similar type of 

approach to a problem. 

14.2.1. Conclusions 

a Mention was made in 14.1.1.(4) of the attempts of company 

employees to reproduce the approach, and their failure t* d> s>. 

This failure does raise an important point, namely the position 

of the researcher in relation to the area of work, All the 

author's work was performed in the role of an independent agent,
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and this inde: pendence is an undoubted aid in this type of work. 

All three employees faced a conflict of priorities, as they were 

expected to perform the research work in addition to their normal 

duties. Inevitably in such circumstances project work took second 

place to everyday problems. 

The independent agent is not faced with such administrative problems, 

nor is he faced with additional problems of trying to prevent 

personal experience from colouring objectivity! 

There is also the possible effect of the individual's motivation 

in the application of the approach. For the researcher it is 

likely that the overall success of project work will figure near 

the top of his motivational needs. However, an employee performing 

the work may well find that the work produces conflict with personal 

ambitions; either as a result of having to perform the work, or from 

g¢he end product of the project. 

So, it is extremely. important that the researcher is an 

independent agent, in v¥tually all senses of the term, 

The only area in which an agent should not be too independent is that 

of*effective relationships with key personnel. He must use his 

independence to demonstrate complete objectivity and then develop 

his relationships from a base of political neutrality. 

2 
The likelyhood of overall success for an independent agent can be 

    

significantly increased if he devotes cou erable time and effort 

to establishing effective relationships, The purpose of such 

  

relationships is not simply good communications, they provide a 

vital tool for work in a live environment. 

The mere fact that an individual understands what is intended and 

required, is not always sufficient motivation. But a senee of 

involvement and positive contribution, developed through discussion 

and taking notice of individuals views, increases co-operation and the 

possibility of success. Also through developing relationships, the 

researcher is afforded the opportunity to assess the qualities of 

the individual, which may prove useful when considering the role 

the individual might play in implementation.
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3. Finally, it would appear that a successful researcher in a live 

environment must be something of an enigma. He must be 

disciplined and objective in his use of the tools of his trade, 

adopting the position of an independent agent, whilst at the 

same time establishing the effective relationships mentioned above. 

If he is able to achieve such a state, he is most likely undergoing 

a degree of personal development not experienced in a traditional 

higher degree, Indeed, such development cannot be held as a 

prime reason for performing such works but it certainly means that 

the researcher will be much better equipped for a future 

management role, than his counterpart in a ‘traditional! 

scientific situation. 

14.2.2. Recommendations 

41. Any company/organisation in a position to support an 

independent agent, is likely to benefit from the services of 

such an individual. Invariably companies find problems that 

they have no time to solve in the detailed objective manner 

required. The independent agent is ideally suited to making 

@ positive contribution in such areas, . 

2. Finally, this last point has possible implications for 

academic institutions, Certainly the approach adopted by the 

author is widely different from that which might be expected 

from a management student, or a research student from a business 

school univérsity. 

If wider application of such an approach is to be considered 

by industry, then consideration should be given to the 

teaching and possible development of the approach by our 

academic institutions, The approach should warrant further 

attention for three reasons + 

iy It offersan apparently useful contribution to problem 

solving in a real environment. 

ii. Development of the avnroach can only serve to strengthen 

the ties between industry and the academic world. 

iii. Finally participation in the approach offers the 

researcher the opportunity for broader personal 

development,which must be considered as an important 

aspect of a sound education,
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REPORT ON THE INTPIAL STAGH OF. THR 1.7 

  

D,. SCHEME 
  

  

iNED DEPART 

  

RESEARCH WORK IN 

Aim of the report 

This report is intended to provide the basis for decisions 

on the next area of work. These decisions can be made from the 

suggestions, many of which have been evaluated on a cash flow 

basis. 

Content of the report 

Ae 

The report is composed of two main sections. 

The evaluation of various hypotheses for cost savings in 

the Lockheed Department. 

A summary of scrap costs in the department, illustrating 

the costs of material, labour and power wastages. This 

section also provides information for evaluating the 

hypotheses in section A. 

Section A is subdivided into three sections, the contents 

of which are indicated below:= 

Hypotheses for cost savings, evaluation on a cash flow basis. 

16 

2e 

Be 

4e 

Replace Compression Moulds by Injection Moulds where 

possible. ‘ 

Breakdown the Finishing Department into small units. 

Reduce Compression moulding serap costs, by regular 

inspection during moulding. S 

Replace 22 of the hand~lathes by 6 auto~lathes.



5. Improve the Inspection Area, and conditions in the 

Finishing Department. 

6. Run the Edgwicks on a shorter cycle time. 

Te Adopt a simple programme for Barwell production, 

to ensure continual stocks of compound for the Edgwicks. 

8. Extend the twilight shift to run from 4.30p.m. - 10.30p.m. 

9. Improve the use of information available to the production 

staff. 

10, Eliminate the part finished stores. 

11. Run the Edgwicks, Hydra moulds and Peco's on 3 shift male labour. 

12, Reduce Injection Moulding scrap costs by regular inspection 

during moulding. 

‘ 

13. Reduce moulding costs by inspecting all parts after moulding, 

  

  

Hypothesis Total Total Nett 
Number Estimated Cost of Saving 

Saving Implementation 

€ € € i 
1 395137 pede 2 39,137 Dede 

2 27,678 pede ? 27,678 pede 

3 31,327 peas 154250: peas 16,077 pede 

4 10,000 pea. 11,760 peas 10,000 p.a. 

5 9,000 pea. 2 9,990 pra. 

6 9,400 pea 1,369 pede 8,031 pea. 

7 2,115 pea. 190 peas 1,925 pede 

8 4,720 peas 2,830 pear 4,890 pea. 

9 600 peae Nil 600 peas 

40 7,820 Dede 7,820 peas Nil 

11 8,013 pete 9,786 pede = 15773 pede 

12 5,467 pers 9,200 peBs ~ 35733 Pere 

15 39,020 peae 66,600 p.ae 27,580 Dette
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Unevaiuated hypotheses. 

16. 

TTs 

18< 

196 

fore careful mixing of compounds, to reduce the amount of 

compound rejected by the technical department. 

Increase inspection or testing of mixed compound to eliminate 

any possibility of poorly mixed compound, and to provide 

information on optimum moulding conditions. 

Provide equipment for finishing operat ors to check their 

own works 

Improve operator job responsibility and interest, by short 

lectuves and explanations of the functions of parts. 

Produce a production control system for the department capable 

of providing daily information on the exact situation of parts 

in the department. This could then provide 4 means to improve 

planning in the finishing department. 

Use the computer facilities to produce compound mixing, moulding 

and finishing programmes. 

Suggestion for possible area of work: 

206 A comparative evaluation of compression and injection moulding 

processes.
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Be Recommendations 

  

   
  

Hypothesis | Discard Hold for Inplenent 
Number Rese: 

later 

1 x 

2 xe 
3 Xx 

4 x 

5 x 

6 3 x 

7 x 

8 x 

2 x 

10 x 

"1 x 

12 x 

13 x 

14 x 

15 x 

16 x 

AT x + 

18 x 

19 x 

20 x 
  

Bote 

Betete 

Reasons for the various recommendations 

Hypotheses Nos.1 - 5 offer the areas of greatest possible saving, 

with a combined total possible saving of £104,000 pea. These 

evaluations are, however, incomplete, and therefore appear as 

possible areas for further work. 

Hypotheses Nos.19 and 20 also offer possibilities for further 

research. 

No.19 might involve production scheduling, which was Mr Pearson's 

(Graduate Liaison Officer) original idea for the project. 

No.20 is the last possibility and has been suggested as valuable 

     work for the company, by D. Aix and A.A. Paz
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Jolede 

LS 

Hypotheses Nos. 6, 7 and 9 could be implemented after a little 

   
preparation, In fact, the Technical Department has been doing 

some work on idea No. 5e 

Hypotheses Nos. 8, 10 ~ 13, can be discardad since only idea 

No.8 shows a gain and the idea is no longer applicable as the 

twilight shift is no longer worked, 

The remaining ideas, in the main, are those which have not been 

evaluated and these could be retained for investigation at a 

later date.
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Replace Compression Moulds by Injection Moulds - 

for those Compression Parts it is practical to 

movld by Injection Techniques. 
  

ESTIMATED SAVING = £359,137 pede 
  

NOTE: 
  

The Planning Department has been examining the above idea. 

They have produced a list of approximately sixteen possible 

parts which would be suitable. Nine out of these sixteen 

appear on the scrap reports during the period in which 

the summary was made. Hence the summary figures have been 

used to evaluate this idea. 

PROS 

1. Reduction in the cost of production of good parts. 

2. Reduction in the scrap levels, since scrap on 

Injection Moulding is less than on Compression 

Moulding. 

Facts required: 
  

1.0. Total number of good parts produced for the nine 

part numbers mentioned above 

= 686,947 (in the 32 week period of the summary data). 

i-i. Average number of good parts per part number 

= 2,385 pr. week = 119,250 p.a.



IDEA NO. 1 ~ continued: 

Facts Required: (continued) 

1.2. Agsuming that all sixteen parts are produced at this 

average rate - then the total numbsr of good parts 

required per year 

= 119,250 x 16 = 1,908,186 p.a., 

1.3. Savings made per good part by changing to Injection 

Moulding. 

1.5.1. Average cost of labour, maintenance, and power in 

a good Compression part = £0,02965 (See Chapter 5 p Ds 

1.3.2. Average cost of labour, maintenmce and pover in a 

good Injection part = £0.00914 (See Chapter 5 p ye 

1.3.3. The difference in average production ¢osts = the 

saving per good part 

= £0.02051 per part. 

123-4. The assumption was made that the material cost will 

not change. 

1e4. The savings on 1,908,186 good parts 

4,908,186 x £0.02051 

£39,157 pede, 
  

2. The reduction in scrap levels has been accounted for in 

the above evaluation. However, there might also be an 

improvement in the ‘morale’ of the department if the 

general scrap levels were to start falling, which in turn 

might have heneficial effects.



IDEA NO. 1 — continued: 
  

  

is Leckheed (i.e., Automotive Products) might not 

agree to pay for new Injection Moulds to replace 

the present moulds. 

2. Extra Edgwicks might be required. - 

Facts Required: ‘ 

1. The Planning Department selected only those parts 

numbers with a sufficiently high monthly customer 

demand, to merit an Injection Mould, e.g., a minimun 

monthly call of 8,000 parts. Therefore, as: 

the present moulds were due for replacement (in the 

majority of cases), it was enticipated that new 

injection moulds would be forthcoming. 

26 The total number of extra Edgwicks required is nil. 

2e1- The total number which will have to be produced to 

obtain 2,385 good parts per week 

= 13,000 parts per month at a 27% 

serap rates 

2.2, Assuming there are four parts per charge, and an 

average opsrator working the machine on a 60 second 

cycle can produce 40 charges per hour, 

ico, 4 x 40 = 160 parts per hour, 

2.3. The time taken to produce 13,000 psrts 

= 81 hours = 4 days (working 2} shifts).



IDEA_NO. P — conti 

oh 

re ONS. 

  

Facts Required: (continued) 
  

204. Therefore, 16 part numbers would require 64 machine 

production deys per month. Assuming 20 machine 

production days per month, then approximately 3 extra 

machines would be sufficie 

  

it to provide the capacity. 

These machines were available, since at the time two 

machines were permanently shut down, and a further 

two were available but not ‘commissioned’. 

2. Breakdown the Finishing Department into Smaller Units 
    

te 

te 

Tele 

1.26 

  

ESTIMATED SAVING = £27,678 poses 

Reduction in cost of finishing scrap. 

Facts Required: 

Estimated cost of finishing scrap = £41,517 peas 

(from serap summary). 

Expected reduction in finishing scrap costs 2/3 

(from results in the appendix below). 

Possible saving £27,678 p.ae



IDEA NO. 2-— 

Continued: 
  

1. Cost or reorganisation of thy department, 

*NOTE: The gaving does not include a figure for 

reorganisation, as the cost would depend 

to a certain extent upon’ exactly how the 

department was organised. 

Appendix to the above idea No.2. 

This idea arose from a meeting between supervisors, at 

which mention was made of an experiment in the finishing 

department. In the experiment two parts were finished in 

isolatelunits, removed from the general finishing area. 

1. Brief Summary of the Projects on Part Nos: 37374 & 87366 

By mid 1971, the situation with regard to customer arrears 

on Part Nos: 37374 and 87366 was so serious that the whole 

production process was subjected to a thorough examination. 

In order to examine and improve the finishing process, all 

the machinery and operators involved were placed in an 

isolated unit under one foreman. The foreman's responsibility 

was to improve the standard cf work, and produce a sense of 

involvement in the project. He was sided in his work by 

the Production Engineering Department who improved the 

finishing machinery. Their combined efforts resulted in a 

marked improvement of scrap standards, as can be seen from 

the graphs.



IDEA NO. 2 - continued: . 

ie 3337374 & 87366:(cont) 

26 

ele 

    

  

  

Brief Summary of the Project.on Par 

The experiment was seen to be a success, and the situation 

with regards to customer demands solved. Then, as orders 

started to fall, the units were returned to the finishing 

department. As can be seen from the graphs, cn the 

experimental conditions were removed, a gradual worsening 

of the scrap standards occurred. 

Results of the Experiment 

Deductions from the Graphs 

2.1.1. Part No. 37374 

(i) From the % Total Scrap Graph, making use of 

the trend curve, then: 

a) The approximate scrap level before the 

experiment was -~.1 50%, 

bd) During the experiment the level was 

reduced to .27%. 

ce) After the unit was returned to normal 

production, the scrap level rose, and 

appears to find a level af 80%, 

(44) From the % Finished Scrap Graph, again making 

use of the trend curve: 

a) The approximate finishing scrap level 

before the experiment was. 50%, 

b) During the experiment finishing scrap 

was reduced to» 8% 

c) After the unit returned to normal 

  a ~ Ligh |
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IDEA NO. 2 = continued: 

2. Results of the Experiment: (continued) 

201-20 Part No, 87366 

Apply the same method as above. 

2.1.3. We can now tabulate the results in the following manner? 

  

Part Nos: 37374. 87366 

# Total % Fin % Total % Fin 
Serap. Serap. Scrap. Scrap. 

Before exp't. 150% 50% 255% 516 

During exp't. 27min) (min) 80% 306 
= 

After exp't. 80% 15% 10% 18% 

* Very difficult to estimate the level of scrap, but the 

figure quoted is the average of the last four sets of 

figures. 

2e104« Conclusion from results 
  

21.4.1. For Part No. 37374, the experiment reduced total scrap 

by $ and the finishing scrap by 2/3. However, if 

experimental conditions could have been maintsined, 

the reductions on the original values could have been 5/6. 

2012402. Interpretation of results for Part No. 87366 was not so 

straightforward. The trend for the scrap figures 

continued downwards after the experiment hed finished 

(the experiment ended shortly after the factory's 

annual shutdown). 

However, the results indicate that the exp 

  

aent 

achieved a reduction of 2/3 on both Total and
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IDEA NO. 2 - continued: 

Be 

Bele 

Be20 

33e 

Behe 

Ae 

  

  

Determination of the re 

  

Possible reasons for success: 

Improvement in machinery. 

Greater operator involvement in production standards 

and the production tean., 

Tnereased supervision. 

The interest of the factory manager. 

It is, however, almost impossible to quantify the contri- 

butions made by the above factors, from the available data. 

Conclusions 

The implementation of any comparable situation on the 

end 
finishing as a whole is only likely to be successful if 

the same experimental conditions are obtsined. 

An attempt to use the isolation idea has been made, by the 

erection of wooden partitions. However, since these are 

only 5 ft. high, the department does not appear to be 

divided into sections. 

This apparent lack of isolation, combined with the leck of 

intensive supervision is the probable reason for the fact 

that finishing scrap has not been significantly reduced, 

So, if the idea is to be implemented more work should be done 

to define the optimum operating conditions.
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Reduce Compression Moulding Scrap Costs by regular inspection 

of parts during moulding. 
  

ESTIMATED SAVING = £16,077 p.&. 
Sean eee eee ee ae ee ead 

NOTE: ‘The inspection section would ensure that all the finishing 

is done on the samples taken, so that all types of moulding 

scrap could be detected. 

PROS. 
1. Reduction in the cost of compression moulding scrap. 

Facts Required: 

Yetet. Cost of compression moulding scrap (from section B) 

= £55,342 pea. (excluding maintenance). 

4.1.2. Possible saving in costs due to the’ inspection suggested 

in the ‘const - 40% ( - estimated by the senior moulding 

foreman). 

Seving = £22,137 pea. (for 40% reduction in scrap) 
  

12.1. Cost of maintenance in compression moulding scrap 

= £22,980 p.ae 

10202. Possible saving in costs due to reduction in quelity produced 

by inspection. 

Saving = £9,190 p.a.(for 40% reduction)



  IDEA NO. 3 — continusd: 

te 

  

coxs. 

Extra Inspectors would be required to inspect the 

compression samples. 

Facts Required: 

1.0. 

Tote 

1620 

Cost of inspection labour for compression moulding. 

The Senior Foreman estimated that three inspectors per 

shift could reduce the moulding scrap by 40%. 

fhe cost of employing three inspectors per shift, for 3 

shifts, assuming the inspectors to be paid at the top 

grade. 

These costs are estimated at: 

gM x 40 hours @ £0.74 per hour + shift allowance 

for 3 shift working x 52 weeks 

= £15,250 p.a. = Total Cost of Idea 
  

Giving a net estimated saving = £16,077 pea. 
  

4. Replace 22 of the present hand-lathes by 6 auto lathes. 
  

Estimated Saving = £10,000 p.a. (after the first 15 mths). 
  

ie 

2e 

PROS. 

Reduction of total labour force, since one operator can work 3 

auto-lathes. Therefore, a saving in labour costs can be made. 

By employing male labour, the aute-lathes can be operated on a 

3 shift systen.
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IDEA NO. 4 — continued: 

Facts Required: 

1ele 

Tedele 

104.2. 

1.4.5. 

NOPE: ( 

Output from the hand lathes averages 71,000 parts per 

day from 26 lathes i.e., 2/00 parts per 8 hours/per machine. 

Output from the auto lathes averages ~ 50,000 parts per 

24 hours from 6 lathes (working 2) shifts) i.e., 3,300 parts 

per 8 hoursfer machine - 

ee 6 auto lathes operating 3 full eight hour shifts per 

day would cut . 59,400 parts, which is equivalent to 

59,400 = The output from 22 hand lathes 

2,700 

Saving of labour cost of 22 female lathe operators 

= £20,030 pea. 

However, the cost of 6 males working 3 shifts 

= £10,020 pea. 

Therefore, we have an estimated net labour 

cost saving of £10,010 p.ac, 
  

1.4.2. Has not be included 4s a ‘con' in this idea because 

in this case all the 'cons' are '‘one-off' capital cost 

expenses, and the two expenses have not been mixed to 

avoid misunderstanding). 

Pro. 2. has already been used in the above evaluation see 1,3.



IDHA_NO. 4 - continued: 

SONS. 

ie Cost of machinery and installation. 

2. Limitations of the type of parts suitable for using 

On auto-lathes, ic 

Be Training cost of setter~operators. 

4e Setting Times. 

Facts Required: 

4e1- Cost of 1 auto-Llathe including installation = £1,500 

(figure from the Assistant Departmental Manager who 

had been responsible for the purchase of those 

‘autos' in ise). 

4.2. Cost of 6 auto-lathes = £9,000 
  

26 limitations to the type of parts used on the present auto- 

lathe, arose from the fact parts were held in the chuck 

by vacuum, This meant that those parts designed with holes 

in them were unsuitable for this type of machine. However, 

there were in use at the Girling factory a mechanical type 

of auto~lathe, which would accept most type of parts. It 

was therefore, recognised that before any transfer could 

take place an investigation was required as to the type 

of machine required. ‘This information was obtained from 

the finishing foreman whose ‘antit views were of 

considerable importance,



IDEA NO. 4 - continued: 

  

Facts Required: (cont) 
  

3.1. Training a setter operator was generally expected to take 

10 - 18 weeks (estimated by the Training: Yepartment). 

3.2, Thus the cost of training was estimated as 

6 x 14 weeks wages per operator = £2,760 

4e Again discussion with the finishing foreman produced an 

important point, that of'setting up times’. 

4.1. Hand lathe setting up time = 6 - 15 minutes, 

4.2, Auto lathe setting up time = 15 —- 60 minutes. 

This was because with the automatic machine not only the 

chuck had to be changed, but also parts of the automatic 

feeding mechanism. Thus provision would have to be 

made to ensure that auto~lathes would ‘run‘ for a 

sufficient time, to justify the time spent 'setting up! 

the machine, 

e’. Total Estimated Capital Cost = £11,760. 
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Improvement .of inspection area, and investigaticn into the 

ideal conditions for the finishing department as a whole, 
  

ESTIMATED SAVING = £9,990 p.a. (for a 15%6 increase in output). 
  

This idea was formed as a result of a visit to the No. 1 factory 

and seeing the contrast in general conditions with the Lockheed 

Department, e.g. the inspection area in the No. 1 factory is com 

pletely detached from the general production area, housedin a 

separate room, This is not the case in the lockheed Department, 

where the inspectors are subjected to many more distractions, in 

the form of passing people and noise. 

Furthermore, the lighting in the Lockheed Department appears 

almost dim in comparison with the No. 1 factory. 

The mainsuggestion would, therefore, be: the isolation of the 
  

inspectors from the general production area. 
  

ho
 

iS
 

(a
 

1. Increase in inspection rates, hence a reduction in labour costs 

for the same total output. 

Facts Required: 

1. Increase in inspector's output 15% = guess from the Dept. “anager. 

1.1. Therefore, for the guess we have a 15% saving in labour costs. 

1.2. Labour costs of inspection = £66,600 pa. 

Therefore, for a 15% increase in output the saving is £9,990 p.a. 
  

ases would be 

  

(Similarly the savings for 10% ana 20% iz 

£6,600 p.a. and £13,200 p.a).
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IDEA NO. 5 ~ continued: 

CONS. 

1. *Against the saving must be weighed the cost of isolating 

the inspectors, and generally improving inspection conditions. 

6. Run the Edgwicks on a shorter cycle time (e.g. 20% shorter) 

Therefore improving cutput capacity. 
  

    

ESTIMATED SAVING = £8,031 pa. 

PROS. 

1. Greater production for the same labour input; or the same 

total output for reduced labour input. 

Facts Required: 

ie Same total output for a reduced labour input. 

4.1. Number of Edgwicks in use - i7 

1.2.2. Number of operators - 39 (3 x 13) 

1.2.2. Number of setters = a Gix 3) 

1.3.1. Cost of operator - £1,200 p.a. 

1.3.2. Cost of operator labour - &47,00 peas 

1.3.3. Cost of 1 setter - £1,900 pea. 

1.3.4. Cost of setting labour - £17,000 p.a. 

1.4. Possible decrease in labour force by 20% 

Saving only likely on operators, still likely to require 3 

setters per shift.
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IDEA NO. 6 = continued: 

  

Facts Required: (cont) 

1656 

te 

2. 

Be 

4e 

be 

6e 

Potential saving £9,400 p.a. 

or if from Con.i the saving is reduced by 20% saving £7,520 peae 

  

Potential saving £9,400 Pro. 1.5. 

or reduced saving £7,520 Con. 1. 

Costs £1,369 Cons.2.3, 266, 

Net saving se £6,151 peas 

or = £8,031 p.a. if we assume 100% effective 

lebour redeployment. 

cons. 

Difficutly of effectivemdeployment of labour. 

Possible increase in maintenance costs. 

Union will require the jobs to be re=rated, 

Possible constraint in the area of mould cleaning, can the 

present labour force cope effectively with the increased rate. 

Reduction of mould life. 

Will require greater operator attention and efficiency, 

question whether present labour is suitable.
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IDEA No. 6 -    

CONS. 

Facts Required: 

1. Difficulty of effective labour redeployment. Estimate only 80% 

effective. 

26 Neintenance cost increases. It is likely that the maintenance 

cost per machine will rise, but the overall increase will be 

swall. 

2ele Cost of Edgwicks plant maintenance - 

Found from total annual plant maintensce £99,000 p.a. 

(from costing sheets), 

Figures from the Engineering Department show that division 

of costs are: 

62% compression, 22% Bdgwicke, 16% rest. 

‘ 

2.2. Therefore, estimated cost of Edgwick maintance is £21,780. 

Bade Thus an increase of 5% would cost £1,089 p.a. 

2.4. Cost of mould maintenance, found in an idential manner~ to 

plant maintenance ~ 

Total annual costs £21,600 p.a. 

Division of costs: 

66% compression, 2676 Edgwicks, 8% rest. 

2556 Cost of Edgwick mould maintenance £5,590 p.a. 

2.6. ‘hus &n increase of 5% would cost £280 pea.
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IDEA NO. 6 - continued: 
  

” Facts Required: (cont) 

3. Jobs would require re~rating for incentive schemes. 

4. Present labour force could cope with the increased rate. 

5. Reduction of mould life, unimportant since moulds 

supplied by liockheed. 

By the adoption of a simple programme for Barwell Production, 

ensure continual stocks of compound for the Edgwicks, 
  

ESTIMATED SAVING = £1,925 p.a., * 

  

The programme could be based on present stock levels, and futura 

requirements. It would be produced by either the shift foreman, 

or the Barwell operator. 

PROS. 
1. Eliminate lost production time on the Edgwicks due to no 

compound. 

2. Saving on incentive scheme now in use, by ensuring better 

utilisation of machinery. 

Facts Reauired: 

4. Downtime on the Edgwicks, found to be 9 hours per week (from 

monitoring sheets). 

1.1. Cest of lost production on Edgwicks, 

tete1, Operator labour cost (+ the average operator labour cos 
the operator conti to man one machi = 32p.    
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IDEA NO. 7 - continued: 

Facts Required: (cont) 

4ele2e 

Letede 

1el.4. 

1.26 

Te 

26 

Machine depreciation 10p per hour (as in Idea No. ADs 

E.%ras; heating, power, etc., 5p per hour. 

Total cost of downtime per hour~47p. 

Possible saving by the elimination of downtime = £2,115 p.ae 
  

The idea requires extra material in stock. 

The fact that somebody would have to be trained to produce 

the prokramme. 

Facts Required: 

te 

leie 

Present annual materials costs for Edgwicks estimated - £47,000 p: 

The programme idea would involve, in theory, the holding 

of an extra day's stock, Effectively over the period of 

a@ year one éxtra day's stock would be required, 

Cost af an extra day's stock £190 p.a. 

Cost of training operative to preduce the programme, pro= 

viding the programme is as simple as possible, training 

costs should be very small, 

Thus, we have a net estimated saving = £1,925 p.a., 
 



IDEA NO. 7 = 

    

Facts Required: 

However, this idea had been produced while working with 

one foreman on shifts, and my appraisal of the situation 

may have, to some extent, been affected by his opinions, 

On questioning the senior foreman on the position, he 

informed me that, in fact, the department is theoretically 

in a position to over produce on compound requirements, 

He informs me that the compound shortage is due to machine 

trouble on the Barwell. 

NOTE: 

I feel that the introduction of some type of programming - 

of stock requirements, would be of use, if only to produce 

better stock control. 

8. Extend the twilight shift to run from 4.30 p.m. ~ 10.30 pom 

(on female labour) 

ESTIMATED SAVING = £1,890 p.a., 

PROS. 

to Eliminate approximately 165 hours lost production time 

per week. 

Qe Eliminate 2/3 of the 596 unrecorded scrap production on 

the Edgwicks, caused by shutdown between shifts. (In 

this case between day and +3 

  

t and night shifis),



IDEA _NO. 8 - continued: 

Be 

PROS. 
  

Reduction of the labour force for the same total output. 

‘Facts Required: 

26 

Bede 

le 

26 

The arguments are identical to those quoted in Idea 11, 

Hence the working has been reduced to a mininun. 

Estimated saving in elimination of downtime £1,240 p.a. 

Saving of 2/3 of 5% unrecorded Rdgwick serap £3,480 pea. 

Lost production time = 165 hours per week. 

u Lost scrap in Edgwick scrap production 2/3 of 108 hours 

72 hours. 

Therefore, 8% of production is lost. 

Then assuming that labour redeployment 100% effective, the 

estimated reduction in labour is 8%, 

Total estimated saving is. = £1,240. + £5,480 = £4,720 p.a. 
  

Increased cost of labour due to lengthening the shift. 

Increased costs of maintenance and material. 

Difficulty of effective redepicyment of any surplus labour 

(same as Cons. in Idea 11).
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IDEA NO. 8 - continued: 

Facts Required: 

(Sames as Pros) ° 

1e1. Cost of labour in the present situation: 

Edgwicks £45,000 Pods 4 

Hydramolds £ 6,000 p.a. 

Nat.Ins. £ 4,100 p.a. 

TOTAL £55,100 pete 

1,2. Cost of labour for extended shift: 

Edgwicks £46,760 p.a. 

Hydramolds £& 6,240 poa. 

Nat.Ins, £4,100 pene 

POTRL £57,100 peas 

1.3. Increase in costs = £2,000 p.a. 

2e1. ‘Increases in material and scrap cost - nil. Since same 

output maintained, 

2.2. Increase in maintenance costs on an increased mechine usage 

of 8% = £610 pea. 

2.3. Increase in mould maintenance on same basis = £220 p.a. 

Therefore, total cost = £2,830 p.a. 
  

Total estimated net saving = £4,720 pea. = £2,830 pea. 

tt £1,890 p.a. 
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9. More effective use of information evailable by the production 

staff. 
  

eg. 4. The use of information obtained by the technical department 

from the testing of batches after mixing, by the moulding foreman. 

This could be achieved in a number of ways: 

(i) The technical department could issue a weekly report 

containing the results of tests for each batch, and 

indicate where trouble might be expected. 

(aa) The relevant information might be noted on the compound 

batch cards, so the required information would be 

immediately available to the moulding foreman. 

ESTIMATED SAVING = £600 pa. 

PROS. 

1. Eliminate wasted production time due to poor compound. 

2. Saving on material wasted in production of scrap due to 

poor compound. 

Facts Required: 

1. Estimated lost production time (on Hdgwicks) 2 or 3 hours per 

daye (Guess by two moulding forenen). 

  

Therefore, estimated lost production time per week = 

12 houre (2) x 5). 

4.1. Value of lost production time = downtime value i.e., 47p/hour.



IDEA_NO. 9 ~ continued: 

Facts Required: (cont) 

1626 

2026 

2636 

2e4e 

  

Total value of lost production time 42k x 50 x £0.49p.a. 

£290 p.ae 

Material wasted in 124 hours out of 17 x 21 x 5 Edgwick production hrs 

Time spent in producting scrap parts due to poor compound is? 

i.e., 0.7% of the total time, 
4785 

Therefore, assuming that 0.7% of the material is wasted. 

Total materials consumption on Edgwicks £44,400 p.a. 

Value wasted material = £310 pea. 

Therefore, estimated total saving = £600 p.a. 
  

The foreman may not be able to use the information correctly. 

Opinion of Senior Foreman: 

Of the three present moulding foremen two would be capable of 

using the information without any training, the third one would 

not, He suggested that the idea might in time te continued, so 

that the setters would be in a position to use the information. 

The setters would, of course, require some training, although 

they would tend to learn from experience.



IDEA NO. 9 ~ continued: 

10. 

e.g. 2. More effective use of the weekly scrap report by the 

foreman, i.e. using previous results to anticipate where trouble 

is likely to arise. 

This could be done by checking the coming week's moulding programme 

against the accumulative figures on the scrap report. In this 

way, the foreman could see which parts have been produced at 

high noulding scrap rates. 

Alternatively, this information could be included in the moulding 

programme when it is produced. 

PROS. 

ie Anticipation of high moulding scrap parts, and possible 

reductions cf scrap levels by more operator and foreman 

attention. 

Eliminate the 'Part-finished stores and storeman' 
  

ESTIMATED SAVING = nil. 
  

was 
The ease /euee 'Part-finished stores’ should be removed from the 

department, As it turned out it was a rather poor idea as dis- 

cussions with ‘interested parties' were to indicate, as the 

"function' could not be eliminated. 

PR 

  

  

1. Eliminate the labour cost of stor 

 



= kote 

IDEA NO. 10 - continued: 

PROS. 

2. Possible income from renting outthe stores area to another 

department. 

3. Possible reduction in Lockheed Department's rates, as a 

result of reducing the floor space used. 

Facts Required: 

1. Cost of part finished storemen 

= £6,720 pea. (From Labour Scrap Model). 
    

2. The use of the stores area was limited, because it was in the 

centre of the general production area of the department. 

Hence it was unlikely that any other department would want 

to rent the area. 

3.1. The sq.footage of the stores = 2,300 sq.ft. 

3.2. The rates paid = 5p./sq.ft. 

3.3. Potential Saving = £1,150 pa. 
  

  

As was mentioned in Chapter 4, this idea was discussed with 

threa members of the departmental staff and the industrial 

engineering a riment, and they came up with the follwoing 

  

argunents agairet
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IDEA NO. 1@ - continued: 

  

Nie The part finished stores is a check stage in the production 

process. The moulding operator's work is counted, and the 

information used by the wages section to compile the wages. 

Thus, if the sbres were eliminated then either: 

A. labour would be required to check the operators’ work 

or 

B. The wages system would have to be altered. 

2. The stores provides an area in which parts can be kept between 

stages of production. Thus, unless part finished stocks are 

reduced, this area is required for storage. 

Conclusion: 

Because of the ramifications of e change in the wages system 

it was assumed that the apbour required in checking the 

operators work claims woud be less than already employed. 

Also since the gre arsa is required somewhere within the 

department it is unlikely that any saving would be obtained 

from 'Pros' 2 and 3. Hence the estimated saving from the ides 

was nil. 

11. Run the Edgwicks, Hydramolds 

  

3_shift male labour. 

ESTIMATED SAVING = £1,773 p.a. (LOSS) 

PROS. 

1. Eliminate the present situation of approx: 

  

production per week.



IDEA NO. 11, ~ continued: 

2. 

Be 

: 

PROS. 

Eliminate the 5% unrecorded serap production on the Sagwicks, 

caused by the shut down between shifts, 

Reduction ef labour force for the same total output. 

Facts Required: 

le 

iel. 

1.26 

1.36 

Value of downtime, i.e. lost production. The department has 

been assigning a value of £6.6 per hour, based on sales lost 

through machine stoppage. In an ideal situation where every~ 

thing produced is sold this is a reasonable value. However, 

in the department, a quantity is produced in accord with 

customer requirement. Thus, providing orders are met, this, 

value of downtime is not £6.6 per hour. 

Estimated cost of downtime 

Operating labour ~ nil. Since no operators employed during 

this period. 

Machine depreciation 10p (calculated from machine cost (Bagwick) 

€5,000 written off over ten years, 

Extra heating, steam, light, etc., 5p per hour. Therefore, 

total cost 15p per hour, 

Therefore saving e) £124,00 p.a. using £6.6 per hour 

b) £& 2,813 p.a. using 15p per hour.



IDEA NO. 11 = continued: 

  

Facts Required: (co nt) 

2. 

2.1. 

2.2. 

203 

Bote 

5-6. 

BeTe 

5.8. 

3.9. 

Value of the 5% unrecorded serap on the Edgwicks (figures from 

the summary on serap). 

Cost of materials £2,300 peas 

Cost of labour £2,600 pea, 

Cost of sheet rubber & 300 p.a. 

TOTAL = £5,200 pra. P 
  

Reduction of the labour force for the same total output. 

Lost production time 375 hours per week. 

Total production time 3,000 hours per week, 

Lost or scrap production time on the Edgwicks is 5%. 

Total production time on Fagwick 18 x 5 x 24 hours 

ii 2,160 hours. 

Lost time in Hdgwick Serap production = 5% of 2,160 = 108 hrs/wk. 

Total lost or wasted production time = 5375 + 108 = 483 hours. 

Therefore, approximately 16% of production time is lost. 

Therefore, estimated reduction in labour approximately 1696 

Assuming that labour redeployment is 100% effective, then 

estinated reduction in lebour is 15%. 

Thus, total esti 

  

saving is: £2,815 + £5,200 = £38,013 pa. 
   



z 
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DBA _NO. 11 - continued: 

CONS. 

1. Increased cost of male labour, plus shift allowances. 

26 Feeling in certein quarters that female labour is preferable 

to male labour. 

oe Increased cost of maintenance and materials. 

4. Difficulty of effective redeployment of labour. 

Facts Required: 

tei. Gost of labour for the present situation. 

4ele1. Edgwicks £45,000 p.a. 

1.1.2. Hydramolds £6,000 p.a. 

1.123. Peco's £4,100 p.a. 

40104. Nat.Ins. (+ Insurance) £4,100 p.e. 

TOTAL = £57,600 p.a. 
  

1.2. Cost of labour for 3 shift male labour, 

1.2.1. Edgwicks £60,000 p.a. 

1.2.2. Hydramolds £8,900 p.a. 

4.2.3. Peco's £4,450 p.a. 

1.2.4. NatsIns. (+Insurance) £5,360 p.a. 

TOTAL =  



IDEA NO. 11 
  

= continued: 

Facts Required: (cont) 

162056 

1.3. 

Brie 

3.2. 

Be2el. 

3.2626 

  

From Pros. 3.9. we can reduce this cost by 16%. 

Therefore, cost of 3 shift male labour = £66,116 pea. 

Increase labour costs = £66,116 = £57,600 p.a. 

= £8,516 

Increased materials costs - nil, since the total labour cutput 

is the sane. 

Increased maintenance costs for machinery, increase is likely 

to be very small, since the total number of machines can be. 

reduced, while maintaining the same output. Increased machine 

usage 124, 

Maintenance costs estimated as in Idea 65 

Edgwicks £21,780 p.a. 

Hydranolds £6,100 psa. (Average Hydramold requires less 
maintenance than Edgwick = 
foreman, guess) 

Peco & 3,000 pea « 5 

TOTAL = £31,380 pea. 

Thus, if maintenance costs overall increase by 3%, the increased 

costs are £940 p.a.



IDEA NO. 11 ~ continued: 
  

cous. 

Facts Required: (cont) 

  

Similarly for mould maintenance using same figurs as in Idea 6. 

35.1. Estimated mould maintenance costs £11,000 p.a. 

3e3e2. Thus, if maintenance costs increase by 3% overall, the increase 

in costs is £330 p.a. 

4, There will be no increase in scrap production since the output 

is maintained. 

5. Difficulty of effective labour redeployment, assume as in Idea 6, 

only 80%, 

Thus total estimated cost of introduction of 3 shift male 

labour is 

= £8,516 + £940 + £330. 

Total cost = £9,786 p.a- 
    

NOTE: 

(Con. 2. referring to the desirability of female labour is a 

subjective argument and not suitable for financial evaluation). 

12. Reduce Injection Moulding scrap costs by regular inspection during 

moulding. 

SAVING = £3,733 p.a. (LOSS) ESTIMA 

   



IDEA_NO. 12 - continued: 
  

  

Facts Required: 

fele1. Cost of injection moulding scrap (from serap summary) = £47,274 p-a 

421.2. Possible saving in costs due to inspection suggested in the 

‘cons! — 10% guess by the Senior Foreman. 

Saving = £4,727 pea. for 10% 

£2,364 pea. for 5% 

t £7,090 p.a. for 15% 

1.2.1. Cost of mainteance in Injection Moulding scrap = £7,400 p.a. 

1.2.2. Possible savings in maintenance costs are: 

Saving = & 740 p.a. for 10% 

& 370 p.e. for 5% 

£1,110 p.a. for 15% 

  
  

Therefore, total saving = £5,467 p.a. for i0% reduction in serap. 

£3,134 pea. for 5% 

u £8,200 p.a. for 15% 
  

  

ie Extra inspectors would be required to inspect the Injection 

samples. 

uire 

  

ts_ ki     

1. Cost of inspection labour.



IDEA NO. 12 - continued: 

CONS. 

Facts Required: 

1.1. The Senior Foreman estimated that two inspectors per day 

and twilight shift and thre per night shift, could reduce 

the moulding scrap by 10% Only two inspectors would be 

required on day shifts because the finishing end would be 

yoeine and they could perform the finishing and inspection 

operations. 

162. Cost of the extra inspectors. 

2H x 40 hours @ £0.74 

2F x 225 hours @ £0.45 

3M x 40 hours @ £0.74 + shift allowance for worki z 

permanent night shifts 

  

= £9,200 p.as, 
  

Therefore, even with a 15% reduction in scrap the idea would 

still show a loss, 

13. Reduce moulding costs, by inspecting all parts after moulding, and 

before any finishing is performed. 
  

ESTIMATED SAVING = £27,580 p.a. (LOSS) 
  

PROS 

  

1. Reduction in he costs of finishing labour wasted on finishing 

moulding scrap.
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IDEA NO. 12 - continued: 

2 Reduction of moulding scrap reaching the finishing and 

inspection departments, may have beneficial effects on 

operator morale. ‘this in turn could benefit production 

rates and standards. 

Facts Required: 

1.1. Labour costs of finishing moulding scrap (figures taken from 

scrap summary). 

1.1.1. Labour cost of finishing compression moulding scrap £14,800 pa. 

1.1.2. Labour cost of finishing injection moylding scrap £13,350 p.ae 

1.1.3. Total cost of finishing moulding scrap = £28,150 p.ae 

1.2. Labour cost of inspecting moulding scrap. 

compression 
1.2.1. Labour cost of inspecting/moulding scrap £5,620. 

1.2.2. Labour cost of inspecting injection moulding scrap £5,250 pea. 

1.2.3. ‘otal cost of inspecting moulding scrap = €10,870 p.a. 

1.36. Total cost of finishing and inspecting moulding scrap = £39,020 pa. 

  

Therefore, total estimated saving = £59,020 p.a. 

26 This is the type of 'Pro' which cannot be assigned a 

financial value,



~A AM ~ 

IDEA NO. 135 ~ continued: 

We 

260 

Extra inspectors would be required to inspect the parts after 

moulding. 

Possible difficulty of siting the inspection area. 

Facts Required: 

1. 

1.1. 

142. 

26 

  

Required labour for 100% inspection, 

Total number of parts to be inspected is equal to the number of 

parts now being inspected after finishing. Therefore, it was 

assumed that a labour force equal to the existing inspection 

section would be required. 

Present cost of inspection labour (figure from the serap summary) 

= £66,600 pea. 

Total costing inspection = £66,600 p.a. 
  

(In view of the size of estimated loss resulting from the above 

above argument no estimates were made as to possible costs of 

siting such an area). 

Noms: 
There is also a possibility that this inspection can be performed 

by the operator on the machine. It is hoped to cover this 

possibility in a later idea. This would involve the consideration 

of:



IDEA NO. 13- 
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continued: 

2 NoTs: (cont) 

i) 

ii) 

Training the operators. 

Whether the number of machine operators have under their 

control, would have to be reduced to obtain the required 

degree of inspection, Furthermore, whether such a 

situation is an economic proposition. Also the fact that 

this type of inspection would produce a greater control over 

moulding scrap. Hence we might expect to reduce moulding 

serap costs as well. 

  

NOTES _ON_UNEVALUATED HYPOTH! 

IDEA NO. 14 

IDEA NO. 15 

IDEA NO. 16 

More careful mizing of compounds, to reduce the amount of 

compound rejected by the technical department. This would 

also mean that batches would be more likely. to perform 

to moulding standards. 

Increase the testing of mixed compound to eliminate any 

possibility of poorly mized compound, Also, this would 

provide information for optimum moulding conditions for 

the moulding foremen. 

Provide equipment for finishing operators, to ellow them 

to inspect their own work, so reducing the final amount 

of inspection.
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IDEA NO. 17 The generation of interest in the job, and responsibility 

IDEA NO. 18 

towards the department. 
  

This idea hs been formed as a4 result of my personel opinion 

of the attitudes on the shop floor. There appears to be 

a general feeling of apathy, which seems to be partially 

generated by the general situation with regard to the 

Factory's future. 

I feel that,interest could be generated if the operators 

knew what 'their parts’ were used for, and hoW inportant 

they are. This information could be supplied by lectures 

and films, similar to those provided for the No. i Factory 

by the Girling Company. However, ‘this type of approach 

alone is unlikely to have any lasting effect. There should 

be some form of 'follow:up' or reminder, or perhaps, in 

the form of brief talks, and ‘cut away' models placed 

strategically on the shop floor. 

The Departmental Manager egrees that this idea could produce 

improvements in production standards. However, to estimate 

the effect of the idea in terms of a finané¢ial saving is 

very difficult. Thus, it would be difficult to justify 

any financial expenditure. 

Produce a production control system for the department, 

capable of providing daily information on the exact 

situation of parts in the department. This might be done 

ry board’ which 

  

‘mi id be     by the design of a la: 

    s were at the various sta, 
  

which ;    



NOTES on 

  

IDEA NO. 18 (cont) 

This would then provide the information for production 

control and planning, 

IDEA NO. 19 

Use the computer facilities to produce compound mixing, 

moulding and finishing programmes. This would be dependent 

én the department acquiring a computer terminal to allow 

a daily up dating of input information. This might be 

justified on a labour saving and for an improved despatch 

situation. 

TDEA NO. 20 A comparative evaluation of Compression and Injection 

moulding processes. 
  

The evaluation would be a thorough examination of both 

production processes from the Barwell through to the 

inspection stage. 

This examination would consider present conditions in the 

department, situations or *set-ups' involving the most 

modern plant and possible improvements in techniques and 

machinery. 

Following this, models might be produced which would define 

optimum operating conditions, and predict the effects of 

varying parameters,



  

IDEA_NO. 20 ~- cont. 

ie 

2. 

Be 

The results of the work would then provide the basis for 

future decision making, in e situation where both types 

of moulding appear practical. At present these decisions 

appear to be based more on personal opinions than facts. 

The main arguments 'for and against' the idea would appear 

to be as follows: 

PROS 

The information would provide the basis for decision 

making, where large capital outlay might be involved, 

The information gathered and the models produced might 

illustrate areas of the present 'set-up' which require 

nodification., 

The results of the evaluation might indicate the type of 

business that should be tendered for in the future. 

The project is not attempting to make any direct saving 

in the department, 

If the price of parts is purely done on a ‘cost plus! 

basis, then the method of production is not so important.
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Cost _ of Scrap: 

From this report, it is estimated that the cost of labour 

materials, maitenace and power in scrap production is = £160,304 p.a. 

Number of Parts produced to the required scrap standard: 

A certain amount of scrap is expected, and allowed for in the 

selling price of the parts. However, only 50 out of a possible 

460 parts, at present in production, are being produced with 

serap levels lower than those assigned to thom. 

   rap Diagrat 

  

The attached sheets are diagrammatic representations of the 

production process illustrating, where possible, the places 

where scrap is produced and the quantity. 

Unrecorded Scrap: 

The collection of information for this summary highlighted the 

following areas where scrap has not been recorded**: 

1.4.1. Blanks dropped by operators. 

4.4.2. Scrap produced at the beginning of each 

shift by Hdgwick Operators. 

1.4.3. At the Clicking Machines. 

104046 Wheelabrator and Freeze Trim Sorting.



ode 

  

Now the departmental scrap report is based on information 

provided by the inspection area, ice., the number of good 

parts, ard the number of parts which are finishing and 

moulding scrap. Since in the areas mentioned and above, parts 

disappear, the information supplied on the scrap report is not 

totally correct. 

(NOTE: The situation should improve as a result of the 

introduction of the new batch card system. This 

involves the recording of any serap, rejected at 

any stage). 

2.0. Figures taken from the weekly scrap report, over a period of ; 

32 weeks production = 

(Week ending 9th April 1971 - 26th November 1971) 
  

  

ele Total SEY produced = 34.027,626 

Total GOOD parts produced = 23,561,079 

Total SCRAP parts produced= 10,466,607 

Total Moulding scrap = 1,025,980 

Total Finishing scrap = 3,441,627 

2026 

Total parts produced = 24,876,561 

Total GOOD parts produced = 18,114,679 

Total SCRAP parts produced = 6,761,882 

fotal Moulding scrap = 4,216,660 

Total Finishing scrap = 2,545,222



2006 

2046 

26de 

5.0. 

Bele 

Continued - 

Total parte produced = 9,151,065 

Total GOOD parts produced = 5,446,340 

Total SCRAP parts produced = 3,704,725 

otal Moulding scrap = 2,809,320 

Total Finishing scrap = 895,405 

TOTAL SCRAP = 31% of TOTAL PARTS PRODUCED. 

Of the total parts produced 73% are produced on the Edgwicks, BW. 

the remaining 27% being produced on the Compression Machines, 

   
and Compression Scrap Percentages:    Comparison of Edewi 
  

2.561. EDGWICK.  GOMPRESSTON. 

Total Scrap as % of 
total parts produced 279 31%) 41% 

205026 
Total Moulding Serap 
as % of total scrap 63% 168 

2053s fotal Finishing Scrap 
as % of total scrap 37% 24% 

Estimation of the cost of scrap production in terms of labour costs: 

  

    

  

This cost was estimated by firstly calculating the total wages 

irect labour, for the two 

  

bill for all direct and relevant ind 

types of moulding.
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3.0. Continued - 

Sy (cont) 

Then using the figures obtained from the scrap report i.e., in 

the case of Compression moulding 41% scrap, therefore, assumed 

41% of moulding labour was employed in producing scrap. 

3.1.12 Compression Moulding 

Total Wages = £85,850 

+ £1,300 (Nat.Ins. + Insurance - 
based on employer's cont). 

= £93,100 p.a. 

Therefore, Labour Cost of moulding scrap 

= £38,200 p.a. 
  

  

Bets2. ci Moulding 

Total Wages = £72,400 

+ £5,150 

£17,550 peas 

Therefore, Labour Cost of moulding scrap 

= £21,000 paw * 

  

  

NOTE: The figure recorded on he previous section (3.15) * 

is similarly adjusted for this unrecorded figure. 

3.2. Labour Costs of Finishing Scrap: 

This value was estimated by firstly calculating the total wages 

bill for all finishing and inspection labour. Then obtaining an 

  

estimate on the cost ratio of finishing Edgwick and Compression 

parts from the Departmental Manager of 1 + 5° i.e. 5 Edgwick 

parts finished for the cost of 2 Compression parts.



3.0. Continued = 

3.2. (cont) 

Using this ratio, the total number ef Compression parts was 

converted into 'Edgwick equivalent parts'. Finally, the total 

jabour costs were then apportioned accordingly to the percentage 

of Edgwick and Compression (Bagwick equivalent) parts, asa 

percentage of the total parts produced. 

NOTE: This value of 1 : 5 for the ratio of finishing costs has 

been checked against figures obtained from the cost 

exercise recently completed. The ratio for the present 

parts appears to be approximately i : 1.7 and the 

difference this makes to the figures quoted is small, 4% 

3.2.1. Division of labour costs: 

Total-no of Compression parts 9,151,065 

Total no.of Edgwick equivalents = 9,151,065 x 1.5 

13,726,598 

Total no. of Edgwick parts 24,876,561 

Total Edgwicks + Edgwick Equivalents= 38,603,159 

= 64% 

  

Edgwick % of to 

Edgwick Equivalent # of total 36% (Compression) 

3.202. Labour Co 

  

3e2e261. Cost of Finishing Labour £152,100 p.a. 

3+2.2.2, Cost of Inspection Labour = & 66,600 p.a,
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3.0. Continued ~ 

3.2. (cont) 

3.2.3. labour cost of ‘fini    ing’ compression scrap: 

  

3.2.5e14 Cost of 41% + (36% of £132,100 
pa 

g Labour 

= £19,500 peas 

3e2050e2. Cost of Inspection Labour = 41% of 

(27% of £66,600 p.a.) 

= £7,400 p.Be 

5.2.3.3. Labour cost of Finishing 

+ Inspecting Compression 

Scrap = £26,900 pea. 
  

  32204. Labour cost of ‘finishing' Edgwick serap: 

3.2.4.1. Cost of Finis 

  

27% of (64% of £132,1¢ 
Pee 

ig Labour 

= £22,800 p.a. 

21% of (73% of £66,606 
Pode 

3.2.4.2. Cost of Inspection Labour 

= £13,100 p.a. 

520423. Cost of finishing and 

inspecting Edgwick Scrap = £34,900 Dae 

4.0. Estimation of m 

  

up _ production: 

    

ent, 

  

ing, by the T nical Department, after mixing 

of mixed compound is rejected.
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4ei6 

4.2. 

4.36 

Continued = x 

(cont) 

Now 99% of this rejected compound is remilled, and a small loss 

is incurred, as a result of wasted labour. The remaining i% 

being scrapped at a cost of £25 p.a. This figure being 1% of 

(3.2% of £77,500 p.a). (£77,500 p.a. total annual materials 

costs, from accounts sheet). 

Material returned from the ‘Blank and Cord' Stores: 

At the 'Blank and Cord' Stores material may be returned due to 

ageing, incorrect blank size, scrap part production, etc. ete. 

Statistics available were limited, but indicated that 9% eof all 

compound is returned (8% blanks - 1% cord) 4% is the scrapped, the 

other 5% being remilled. 

Hence the material cost in scrap was 4% of 9,100 ken/week 

(figures from Barwell operators' work sheets). 

i.ee, 50 x 9,000 x 4 kems @ 1%np/kem 

100 

Cost of material scrapped at this stage = £3,100 p.e. 

(NOTE: Account was also taken of wasted Barwell labour). 

Material wasted on moulding machine 

  

4.5.1. Compression Operators dropping blanks on the floor. 

Estimated if wastage at a cost of £180 p.a.



4.06 

4630 

446 

Continued ~ 

(cont) 

4e5e20 

Materie) used in the production of sc 

Material wasted by Sagwick operators at the start of 

each shift. At the end of each shift the machines have 

to be filled with smoked rubber to prevent the machines 

‘curing up' and jammirig, Hence at the start of each 

shift, compound is used in 'cleaning' rubber from the 

machine —- 5% of compound used on the Edgwicks is used 

in this manner, plus a quantity of smoked sheet rubber. 

Cost of 5% of total cord used on the Edgwicks 

= £2,500 p.a. 
  

Cost of smoked sheet rubber was calculated from a figure 

for the total weight used per year (supplied by the Chief 

Foreman). 

= £300 p.a. 
  

  

Ap parts: 

The total material used in the tvo types of moulding was found 

from the Barwell operators’ work sheets, Then it was assumed 

that the material in scrap was equal to total percentage of 

serap of the tvo types of moulding . 

44e46 We see from the material scrap diagram that 2346 of the 

original total material mixed for the department is used 

in Compression moulding. 

In cost terms, this is equivalent to 23% of £77,500 p.a. 

  

Similarly, the material costs for injection moul, 

5776 of £77,500 Pee
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Asa s 

Continued: 

(cont), 

4e4e26 Cost of 
  

  

sion scrap: 

Of the 23% of material used: 

a) 4.4% is waste, lost at the ‘clicking and trin' stage. 

b) 18.6% is used in the production of parts, now the 

scrap level is 41%. 

Therefore, costs are: 

a) (41% of 4.4} of £77,500 peas = £1,398 p.a. 

b) (41% of 18.6%) of £77,500 pea. = £5,910 va. 

  

  

  

4.423. Cost_of material in Inj 

Of the 57% of material used: 

a) 17.6% is waste lost at tho ‘clicking and Trim' st 

b) 39.4% is used in the production of parts, now the scrap 

level is 27% 

Therefore, scrap costs are? 

a) (27% of 17.6%) of £77,500 pea. = £35,677 Dede 

bv) (27% of 39.4%) of £77,500 pea. = £8,244 Pea 

Cost_of Material returned from the Barwell 

  

  

This is due to the fact that a certain amount of compound is left 

in the machine after use. ‘his has been estimated at 5% of all 

compound used on the Barwell, by the Barwell Foreman. 
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5.0. Cost-of "Power! 

  

This has been estimated on the basis that 34% of the total 

annual power consumption has been used in producing scrap. 

The annual 'power' consumptioncosts were found from Direct and 

Indirect Variable Sheets. : . 

These figures were: 

  

  

Power = £11,700 p.a. 

Heat and Steam = £ 8,350 pea. 

Water = & 25300 pra 

TOTAL = £22,350 pea. 

i.e., ‘Power' costs of scrap production’ = £7,600 p.a. 

6.0. otal Cost of Scrap Producti: 

  

INJECTION. COMPRESSION. 
Labour Costs 

Moulding £23,600 £38,200 

Finishing £22,800 £19,00 

Inspection = £13,100 & 7,400 

Barwell & 540 £ 1,305 

Material Costs 
  

Barwell £ 35 E& 45 

Blank + Cord Stores E9345 £& 2,755 

On Machines £ 6,277 £1,578 

In Scrap £ 8,244 £5,910 

TOTAL £75,641 £77,063



6.0. Continved + 

  

COMPRESSION. 

    

Total labour, Materials and Power 

£7,600 
Costs of Scrap = 

Much of this information has now been tabulated (overleaf) in order 

that comparisons can be made between Injection and Compression 

Moulding.



1.0. 

2.0. 

2.36 

3.0. 

416 

5.0. 

6.0. 

Estimated average cost of 

(4) 

(34) 

per part 

Per GOOD part 

Estimated average cost of labour; 

( 4) 

(a4) 

fotal labour cost of production 

per part 

per GOOD part 

Cost of moulding labour 

Cost of Finishing and Inspection Labour 

Estimated average cost of materials: 

ee) 

(ii) 

per part 

per GOOD part 

Estimated material costs 

Estimated average cost of maintenance: 

( 4) 

(ia) 

per part 

per GOOD part 

Estimated total maintenace cost 

Cost of moulding scrap 

5.1. Moulding labour in moulding scrap 

5.2. Finishing labour in moulding scrap 

5.3. Inspection labour in moulding 

  

5.4. Materials in scrap 

Cost of Finishing Scrap: 

6.1- Moulding labour in finishing scrap 

Finishing labour in finishing sc G2, & 

    

labour, materials, maintenance and power? 

£0.00785 

£0.0108 

£0.00546 

£0.00753 

£213,100 p.a. 

£77,500 peas 

£127,100 pea. 

£0,00123 

£0.00155 

£47,000 peas 

£0.00070 

£0.00096 

£27,370 pobe 

EAT, 274 pebe 

£15,600 peao 

£14,350 peae 

& 8,250 p.ae 

€ 8,871 pea. 

£24,150 p.ae 

& 7,800 

£ 8,450 

(cont...)



  

(a) 

  

6.0. Cost 

  

6.3. Inspection labour in finishing screp ~ & 4,850 

6.4. Materials in finishing scrap ~ & 3,050 

7.0. <Aversge Selling Price - £0,0137



   (B) compasssIoNn }    ING: 
  

41.0. Estimated average cost of labour, naterials, maitenance and power: 

(i) per part - £0.0195 

(ii) per GOOD part eS £0.0325 

2.0. Estimated average cost of labour: 

(4) per part - £ 0.0118 

(44) per GOOD part < & 0.0201 

2.1. Estimated total labour cost of production - £169,100 p.ae 

2.2. Cost of Moulding labour Ses £ 93,100 p.a. 

2.3. Cost of Finishing and Inspection Labour - £ 71,600 pea. 

3.0. Estimated average cost of materials: 

(i) per part ~ £0.00169 

(44) per GOOD PART - £0.00285 

3.1. Estimated materials costs - £24,200 

4.0. Estimated average cost of maintenance 

(4) per part ‘ = £0,00535 

(41) per GOOD part - £0,00890 

4.1. Estimated total maitenance cost - £76,640 pee 

5.0. Cost of Moulding Scrap: ~- £55,342 peas 

5.1. Moulding labour in moulding scrap - £29,000 

5.2. Finishing labour in moulding scrap - &14,800 

5.3. Inspection labour in moulding scrap - £ 5,650 

5.4. Materials in moulding scrap - & 5,892 

6.0. Cost of Finishing Scrap - £17,018 peace 

6.1. Moulding labour in finishing scrap - £ 9,200 

6.2. Finishing labour in finishing scrap ~ £& 4,700 

6.3. Inspection lebour in finishing scrap - £ 1,700 

6.4. Materials in finishing scrap - £1,418 

  

7.0, Average Selling Pr: - £0,0290
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a) 

d) 

a) 

LD) 

c) 

Source of information used to compile the scrap diagrams 

~ A 60 = 

  

    

Production Area % Scrap at Value of Source of 

this area Material Information 

Technical, 3.2% (of which £25 peas 3.2% found from 

Inspection after 

mixing. 

Barwell 

Blank & Cord 

Stores 

Compression 

Moulding 

Compression 

Moulding 

Injection 

Moulding 

Injection 

Moulding 

Injection 

Moulding 

Pinishing 

Department 

99% is remilled 

and 1% Serap) 

5f not used 

3.5% remilled 

and 1.5% Serap) 

9% returned (6% 

blanks and 1% 

cord) (of the 

975% vemilled 

and 4% scrap.) 

3075 mouldin, 

scrap 

1% scrap, due 

to operators 

dropping blanks 

56 scrap at the 

beginning of 

each shift 

Scrap, smoked 

sheet rubber 

left in the m/c 

between shifts 

17% moulding serap 

10% serap for 

injection moulding 

£1,150 pede 

£3,100 pede 

£55755 

E£18C pode 

£2,300 pea. 

£3500 pete 

£7,450 po®e 

£4,400 peas 

the weekly report 

sheets. 1% from 

P. Woods the 

technical "tester" 

Estimated by 

Barwell, Foreman 

F, Carolan. 

Blank Storeman's 

weekly return 

sheet, and 

inspection record 

booke 

Figure computed 

from the weekly 

scrap report. 

Estimated by two 

Moulding Foremen 

Estimated by Movldit 

Foreman EB, Edwards 

Weight estimated 

by M. Foy (Senior 

Foreman) 

Figure from weekly 

scrap reportse 

Figuree taken from 

   the depart 

weekly scrap rep 
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To consider the overall prosp o cts for the 

Lockheed Dept. 

   

  

  G To review the savings opportunities identified 

and analysed in the report. > 

To decide what action should be taken in 

each case 

- Implementation 

- Preparation work 

- Testing on a small scale 

To allocate the required actions to:~- 

- IHD Student 

- Ind. Eng. Dept. 

- Other Factory Depts. or Staff



SUBSTANTIAL CUPS IN MANPOWER WOULD BE NEEDED 

TO ELIMINATE ED_D      ENT’ s LOSS 

1971 FIGURES) 

£,000's 

LABOUR (INC, £80,000 MAINT, LABOUR 498 

MATERIALS 95 

MAINTENANCE MATERIALS 42 

POWER 2.3 

DIRECT COST SUB TOTAL 58 

OVERHEADS 29: 

TOTAL COST 

  

REVENUE 27 

LOSS “,  £30L 

A cut of £214,000 in Direct Costs would suffice, 

if overheads remain at ~41% of Direct Costs 

- 43% cut in Manpower 

OR 32.5% cut in all Direct Costs



28S 5 

A PRELIMINARY ANALYSIS OF IMPROVEMENT OPPORTUNITIES 

SUGGESTS ‘THAT A £214,000 P.A. COST REDUCTION IS NOT 

COMPLETELY OUT OF THE QUESTION 

OPPORTUNIPIES ALREADY EVALUATED VALUE 

4 with negative values ° 

2 of a special type reclassified ° 

3 implementable at once i * £10,000 

5 requiring further development £104,000 

£114,000 

OPPORTUNITIES YET TO BE EVALUATED POSSIBLE 

VALUE. 

- Spin-offs from evaluated projects £57, 000 

- Current projects not included above £20,000 

~ Defined ideas not yet evaluated £6,000 

~- Undefined ideas £20,000 

. £103,000 

Total evaluated £114,000 

Total not evaluated £103,000 

GRAND TOTAL £217,0000 
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HE_ MAIN OPPOR 

  

ia LOSS MAKING IDEAS: 

Inspect all parts after moulding 

B Inspect all Edgwick parts after moulding 

C Run Edg.Peco. + Hydrason 3 shift male labour 

D Eliminate the part finished stores 

srs TECHNICAL STRATEGY IDEAS: 

E Compare comp. and inj. mouiding 

F Improve the production control system 

rot LOW STEP-UP COST IDEAS: 

  

G Reduce the Edgwick cycle time 

H Develop a program for the Barwell 

I Improve the use of Technical Data 

LV. IDEAS REQUIRING FURTHER DEVELOPMENT: 

J Replace Hand-lathes by Auto~lathes 

Inspect comp. parts during moulding 

Improve inspection conditions 

Change 16 comp.parts to Inj. parts 

1
 

IE 

Re-group the finishing Dept. into small units



oo BS 

COMPARE COMPRESSION AND INJECTION MOULDING 

- Attempt to define limiting and optimum 

operating conditions for both types of 

moulding, at present and in the future. 

- Providing information for future decision 

making:



THE PROJECT WOULD ZTNVOLVE EXAMINING:- 

- The techniques at each stage of production 

~ Possibilities of automation 

- Compound preparation 

- Moulding parameters 

- Development of machines 

POSSIBLE "SPIN-OFFS" 

1. Reduced labour force 

2. Reduced maintenance costs 

3. Reduced scrap costs



a ps 

Although the Project would provide the Company 

with useful information, the fact that selling 

price is on a "Cost Plus Basis" puts some of the 

onus of research on Lockheed (A.P.) 

- Also the Project will not in itself reduce the 

loss of the Department. e 

RECOMMENDATION : That those parts of the Project 

which could result in cost savings be researched 

individually.



IMPROVE THE PRODUCTION CONTROL SYSTEM 

BENEFITS 

1. Reduction in W.I.P. Stocks 

2. Reduction in Planning Staff 

3. Improved information system 

4. Unevaluated benefits 

Reduced scrap and lateness * 

Improved machine utilisation 

cons. 
1. Increased operator hostility arising from 

tighter control, and increased rigidity of 

the system. 

2. Cost of operator time to fill in the batch 

cards 

3. Cost of processing information



= 9 = 

eee Wests £10,000 1. Cost of time 

= : to fill in batch 9) - ~- 10% saving £1,000 cave ~£5.00 

2. Reduction in : 

Planning staff £1,000 

3. Information 0 

TOTAL £2,000 £500 

NET _SAVING ~£1,500 P.A,. 

RECOMMENDATION: In view of the operator unrest the 

Project would be better left for evaluation at a 

later date.
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Three of the opportunities have small set up costs 

and could be implemented almost immediately. 

These are:—



G REDUCE THE EDGWICK CYCLE TIME By 20% 

NET SAVING ~£8,000 P.A. 

MADE _UP OF: 

Reduced Edgwick labour cost ~~ £9,400 P.A. 

LESS increased maintenance costs~1,300 P.A. 

ACTION REQUIRED 

Scrap and maintenance monitoring forms, to be 

produced by J. Bainbridge. 

-~ Technical Departments' research indicates 

that all cycle times could be cut by 10 - 20% 

- Some by up to 50%



H DEVELOP A PROGRAM FOR BARWELL PRODUCTION 

NET SAVING ~ £1,900 P.A. 

MADE UP OF 

LABOUR ~7E2,100 P.A. 

LESS MATERIALS“£190 

ACTION REQUIRED 

- Program and forms to be developed by J. Bainbridge 

and the Moulding Foremen 

~ Monitor downtime after implementation.



DING FOREMEN    

  

MAKE TEST DATA AVAILABLE TO. Mi 

     
MADE_UP_OF. 

LABOUR . w£290 

MATERIALS £310 

ACTION REQUIRED 

Develop technigues with moulding Foremen and Tech. Dept. 

“LARGE POTENTIAL SPIN-OFFS" 

1. Reduce scrap by improved test specification 

2. Reduce scrap and improve productivity by better 

press operation.



~ Bide 

The remaining five opportunities require further 

development before any decisions on implementation 

can be taken. 

These are:-



a 

~BiS @ 

REPLACE 22 HAND LATHES BY 6 AUTO-LATHES 

NET SAVING -€10,000 P.A. CAPITAL COSTH£11.,500 

MADE _UP_OF 

SAVING OF HAND-LATHE LABOUR £20,030 P.A. 

LESS COST OF AUTO-LATHE LABOUR ~*£10;,020 Poa. 
  

ACTION REQUIRED « 

Decide on type of auto-lathe by examination of various 

types of lathes. 

- Combine with this the present Ind. Eng. Hand-lathe 

project.



Two opportunities involving Inspectors could be 

tested on a smali scale. 

These are:-



K 

    

MADE UP O#:~ 

Reduction in Scrap costs ~~ £22,100 P.A. 

Reduction in Maintenance costs£9,200 P.A. 

LESS Inspection Costs SS 157,250) PA 

(* Depends on the effectiveness of the Inspectors). 

ACTION REQUIRED 

- Design a scheme cr method of sample inspection, 

and if results indicate set up a team of Inspectors.



L IMPROVE THE INSPECTION CONDITIONS IN THE FINISHING 

DEPARTMENT 

(* 

ESTIMATED SAVING ~=£10, 000-P.A.* 

MADE _UP_ OF 

REDUCTION OF THE NUMBER OF INSPECTORS 

Saving estimated on a 15% increase in inspector o, o Pp Pp 

ACTION REQUIRED 

Test a small sample of Inspectors under various 

conditions. 

If results indicate sufficient improvement, 

investigate the cost of improvements.



The two remaining opportunities offer the largest 

savings. 

These are:—



~B20- 

M CONVERT 16 COMPRESSION MOULDS TO INJECTION MOULDS 

‘ESTIMATED SAVING ~£39,000 P.A. 

CAPITAL cost £30,000 

MADE UP _OF:- 

REDUCED LABOUR COSTS 

REDUCED MAINTENANCE COSTS 

ACTION REQUIRED 

- Consultation with Lockheed on:- 

- Acceptability 

- Prices 

- Supplying the moulds
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DIVIDE THE FINISHING DEPARTMENT INTO SMALLER UNITS 

MADE UP _OF:- 

REDUCTION IN FINISHING SCRAP COSTS 

POSSIBLE SET UP COSTS ~£2,000 

ACTION REQUIRED 

- Evaluate the possibilities for isolation 

"SPIN-OFFS" 

- Follow up to the introduction of leading Hands 

~ Reduced movement of work 

- Increased operator eff.
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SPIN-OFFS-.COULD CONT.    UTE ABOUT £57,000 P.A. 

HYPOTHESTS POSSIBLE VALUE 

£,000's P.A. 

Ir Improve the use of technical data. 

- Reduce scrap by 10% through better lo 

test specification. 

- Reduce moulding scrap by 10% by improved 10 

press operation. 

- Reduce press operators by 10% through L7 

improved press speeds 

a Replace hand-lathes by auto~lathes. 

- Reduce finishing scrap for compression 7 

parts from ~1/6 of good moulded parts 

to ~ 1/9 of good moulded parts. 

(as for injection, where most parts are 

on auto~lathes). » 

Thus reducing compression scrap from 

40% to 36%. 

M Re-group the finishing department into 

smaller units 

- Improve output by 10% due to 13 

higher moreale and less movement 

iS 
| 
N



= 223% 

OTHER UNE 

  

POSSIBLE VALUE 
£,000's, P.A. 

CURRENT. PROJECTS 

Reduce inspectors by 1/3 by re-training 20 

DEFINED IDEAS NOT YET EVALUATED 

" - Inspect more compound more thoroughly 

- Train operators to inspect their own work ? 

- Increase finishing machine utilisation by 

better scheduling reducing finishing 6 

operators by 10%. 

UNDEFINED IDEAS 

- Convert a further 12% of compression 20 

parts to injection 
a 

|



~ B24 ~ 

Before deciding what resources can be allocated to the 

implementation and development of the eight specific 

beneficial opportunities, some of the organizational 

issues are highlighted and solutions proposed. 

The profit improvement opportunity approach pursued by 

independent agents has both strengths and weaknesses 

Strengths 

a Frees up thinking from usual constraints 

2 Involves personnel concerned when discussing pros 

and cons. 

So Introduces a disciplined approach in quantifying pros 

and cons in a systematic and rigorous way. 

Weaknesses - 

x Can count benefits twice 

- e.g. improving inspection conditions and re- 

training inspectors. 

2 Can lead to misallocation of research effort, unless 

co-ordinated. 

- e.g. auto-lathes and better hend-lathes. 

3 Can lead to poor high level planning, unless 

communicated regularly to a sufficiently high level. 

- e.g. possible premature closure of a department. 

4 Can lead to operator or manager resistance unless 

full involvement, understanding, and acceptance is 

secured at the beginning.
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To remedy the weaknesses the following organizational    
      changes are sudgested 

B The responsibility for co-ordinating and for reviewing 

progress on all profit improvement ideas frequently 

should be allocated to the appropriate level, e.g. 

product manager or department manager. 

2 Firm targets for review frequency and stretching 

ones for creativity, and for evaluation and implement at- 

ion time tables should be set for the executive respons- 

ible. ‘ 

3 All current projects affecting the department, in this 

case Lockheed, should be listed end evaluated on the 

above basis. 

4 Full time or part time teams should be set up to carry 

out the evaluation and implementation of the work. 

S The scale of experiments, the intention to increase 

the security of the department by introducing many 

changes, and the implications for the number of men 

to be employed need to be discussed with the unions and 

staff. 

- It is usually possible to guarantee no redundancy 

and that improvements are to be in effectiveness 

rather than in men working harder. 

- With these guarantees the unions may wish to con- 

tribute ideas, watch experiments, or participate in 

teams. 

- At the least they should expect frequent progress 

reports, and this is usually a sensible move.



FIRST £100,000 ACTION NEEDED 

1s Reduction of Edg. cycle time 

Ze Barwell Programme SIRE. 

Se Use of Tech. Data 

4, Replace hand~lathes by Auto-lathes ——- IHD Eng. 

a Inspection of comp. parts Exp. + 
_—_- 

6. Improve Inspection conds. Wek. 

fee Replace comp. moulds by injection moulds—» 

8. Re-group finishing dept. into smaller 

units ~—> Team 

SECOND £100, COO 

9. Establish team for project evaluation
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A COMPARATIVE ANALYSIS OF THE LOCKHEED 
  

DEPARTMENT'S ACCOUNTING RATIOS. 

Submitted by ; Mr.J.R.Bainbridge I.H.D, Student. 

Submitted to : Mr.J.M.Lawrie Product Manager,
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        COMPARATIVE ANALYSTS > LOCKHE! NE'S ACCOUNTING RATICS 

of thi     Report 

fo produce the accounting ratios of the Lockheed Department and compare 

them with those produced by the Centre fer Interfirm Comparison, and also the 

Girling Department. The report will also provice a basis for future 

  

evaluation of Departmental progress. 

Procedure 

Using the definitions for various ratios‘as outlined in the Interfirm 

Comparison Report (1971) the equivalent ratios were calculated for the 

Lockheed and Girling Departments. 

  

These results were then tabulated along wi the Nedian Value, and 

values for firms Nos. 10 and 13 from the Interfirm Comparison Report. 

  

(Firm 13 being Dunlop, G.R.G. Division, and Firm 10 supplying 60; of it's sales 

to the Automotive Industry, and having a sales turnover in a similar range to 

Lockheed) « 

  

Conclusions 

A detailed examination of the ratios can be found in the appendix. The * 

main conclusions were as follows:- 

le The Department is running at a loss and the two ways of affecting a 

change on the prefit/loss margin are:~ 

lel. Increase the selling price, to produce an increased sales revenue for 

the same production costs. 

  

1.2. Reduce the total production costs of goods sold. 

  

As can be seen from the appendix it is likely that a combinaticn of both 

  

1.1. and 1.2. will be required to rectify the situation. 

A reduction in total production costs could be achieved by reducing the 

followings 

1.3.1 Direct Material Costs 

«2 Direct Labour Costs wt
 re)
 

o
S
 

ntenance Costs Be. Indirect Labour Costs 

  

Production overheads especially ‘ Vs)
 

uu
 

All these reductions should be considered important Departmental objectives. 
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Conclusions (Continued) . 

Be. Management of Departmental Assets is not good, and consideration should 

ts" in the Fixed Asset 

  

be given to reducing stocks, and "Other 

total.
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APPENDIX A 

    Comments on Lo 

The following is an Wination of 1971 f: which will then be     

as a basis of evaluation of Departmental progresse 

  

Return on Cperating Assets 

Ratio 1 relates the achievement of Management to the resources 

    

available to them. Since there is a negative value for ratio 1, this 

  

indicates that resources have not been v profitably. * 

The result of ratio 1 of - Gi.&! is a combination of ratios 2.1 and 
‘ 

nD aoe 2.1 is a profit/loss margin on sales of-$1.05. 262 is a rate of 

asset turiever of 1.20 times per year. 

So there is a negative profit margin and an asset turnover rate below 

the median. 

Departmental Cos 1% of Sales)     

The figures in this section are res;onsible for determining the 

profit/loss margin. 

nt the loss margin of 51.9! is a direct 

  

In the Lockheed Depar 

at 1:0.5. The other   

result of total production costs runni 

Departmental Costs in this section being at approximately the guoted 

median value. 

This otal production cost is almost double the quoted median and 

Girling values of 7¢-%! and 71./:° respectively. 

  

Production Costs (as a’ of Sales) 

The high production costs can be attributed to the high production 

labour, and production overhead costs. These will be examined in detail 

in this section. 

  ls Cos     Direct Nateria 

Although the ratio 4.1 is low compated with the quoted median, at 

13.0” the Lockheed value is more than double that of Girling. 

Continued ore



4.2. 

43. 

    

Procuction Labour Co 

The high preduction labour ratio (4.2) for Lockheed is one of two 
  

major causes of the Departmental loss. The value of 53 is almost 

  

two and a half times the median and Girling value. 

Breaking this dow further, the value of cost per direct operative 

   (he 

Girling value. 

21) at £1,458 is almost twice the median value and higher than the 

One interpretation of the 

  

facts is that in 1971 Lockheed was 

Lot overstaffed compared to Girling,and was paying direct operatives 

  

22% more. 

‘ of sales in 1971 the ratio for (i Taking Production Labour Costs as a 

Lockheed : Girling was 53.3 : 22.0 = 2.4#2:1 

i.e. Taking the Girling value as the mean,Lockheed costs exceed the mean 

  

by 14255. 

ae Comparing the cost per direct operative in 1°71] the ratio of Lockheed ; 

Girling was 1,438 : 1,174 = 1.22 3:1 

i.e. Direct operatives in Lockheed cost=22)\ more than Girling 

Therefore Lockheed production labour costs excess above Girling is 

caused by hicher direct operative costs and overstaffing) « 

Also the value added, per direct operative, and per production a 2 = 2 Pp 

employee is only 5/5 of the value achieved hy Girling.   

Ratio 4.2.4. shows the low degree of capital intensity of the 

1lts are 

  

Lockheed Department compared with the median, unfortunately r 

not available for Girling. 

   Finally the level of supervision is well below the quoted dian value,      

but since it is almost equal to that of Girling, this becomes difficult to 

evaluate. 

Production Overheads 

The result for this ratio for Lockheed is 73.40’, compared with a 

  

or 46.5° for Girling. This ratio is therefore 

  

quoted mean value of 22.3 

the second major factor responsible for producing a Departmental loss. 

Continued eee
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APPENDIX A (Continued) 

Production Cverheads (Continued) 

  

Thus breaking this ratio down further and m 

  

ng a direct compa’ 

between Lockheed : we can.s¢e from the table that the 

  

    following Lockheed ¢   

1. Indirect Labour (4.3.2. 

2. Maintenance (4.3.3.) 

5. Depreciation (4,324.0) 

are all approximately dowble those for Girling. 

  

(Note - the Depreciation figures fer Lockheed and Girling can not be 

  

compared with the quoted mean, since they contain extra figures for 

    

Buildings, Fixtures and Fittings etc.) 

Finally if, as in the Interfirm Comparigon Report, the Maintenance 

eosts are included in ratio 4 , then other production overheads fer 

  

Lockheed becone almost two and a half times the quoted median. 

s_(per £2,     
The Lockheed values for tctal and fixed assets are higher than the 

quoted median, while current 

  

are below the quoted value. 

Purther examination of fixed asset ratios (5.3) shows the value of 

land and buildings 5 1. to be below the median while plant and 

  

machinery and especially other fixed a S 5e3e3- are very much hi:     

than the median. 

Both stocks and debtors ratios for current assets compare 

favourably with the median values. 

However, it is to be noted that a reduction in fixed assets ise. 

“other fixed assets" especially, although having a beneficial effect on 

ratio 1, does not directly affect the profit/loss margin. tIlence it 

would be possible to improve asset turnover, without altering the 

Departmental profit margin. 

Finally it is of interest that in fixed asset consideration, it 

was found that the values ef sales, and value added per sq. ft. were higher 

for Lockheed than the quoted mean. ‘or Girling.



    

ove accentable v. 

      

ating intios 

  

Operating Frofit/Total Sales     le 

Assuming a target value for the ratio of +10°, Lockheed value 

"71 == 51.6%. 

Assuming an increa in Sales Revenue of 25", and taking 

  

Departmental Costs as in '71 

Then the loss = £147,000 

and ratio 2.1 = - 18.& 

Hence a target value of + 10) is only ‘likely to be reacted by 

a 'reascnable! increase in Sales Revenue, combined with a decrease 

in Departmental Costs. 

  Assuming Departmental fixed costs remain approximately constant. 

Then the fellowing combinations are required to achieve the target. 

Decrease in 

  

Increase in Sales + 
Ae Dept. Cost B. Dept. Variable 

25” 2h. 3) 3305 

20% SES at 3% 

In 506255 4G 

10;! 3505; L620 

5 36 . hy $ 50 

  

If Departmental costs remain constant then: 

  

a) an increase in sales of 46.2;' would achieve a ‘Break-even' 

situation 

  

b) an inerease in sales of 62.72 would produce a value of +10! for 

ratio 2.1. 

Hence we can see from the table that large reductions in 

Departmental variable costs will be required. These reductions would 

be obtained by a reduction of the following: 

  

® of Total Variable Co 

  

1, Direct Materials x 2.85 ) 

Direct Labour 4B.8° ) 935.20 of total 

3. Indirect Labour 13.5% ) Variable Costs 

4. Maintenance 18.41) 

Continued ene



BIN 5 (Continued) » 
   

         (, 

  

Total Sales/Cperating As        
Median Value = 1.36 

Lockheed Value '71 = 1.20 

Then taking the median value as the target the following figures are 

    
  

  

required: 

incr: co Give the Medi 

et = fall of £39,000 

10; fall of £16,000 

15%) = £531,000 = increase of £8,000 

2095 ~£55' 000 = increase of £51,000 

ont! -£575,000 = increase of £52,000 

 



  

The main source of limitation of acc: 

  

the valuation of 

Fixed costs. The figures used, ¢ 

  

sheyvn in the endix, were the 

  

flan figures for 1972, based on 1971 costs, The main weakness of these 

figures is in the breakdown into the various categories. This then means 

that the accuracy of ratios 5.5., 3        wlegitisS.te, and 4.5 

scme doubt. However, the overall total cen be as 

«are in 

  

suned to be substantially 

correct and so the major ratios can be assumed to be accurate. 

 



  

    DEPARTMENTAL ACCOUNTING FIGURES FOR 1971 

  

1,  DEPARTHENTAL PROFITS 

LOCKHEED ~ £502,500 

GIRLING & 80,500 

Be DEPARTMENTAL SALES 

LOCKHEED £627,000 

GIRLING £466,000 

3. DEPARTMENTAL COSTS 

LOCKHEED = £929,500 

GIRLING £385,500



6.1 DEPARTMENTAL 

DIRECT MATERIALS 

DIRECT LABOUR 

INSPECTION LABOUR 

IND. PROD. LABOUR 

IND. INSP, LABOUR 

NAT. INSURANCE 

GRAD. PENSION 

HOLIDAY PAY 

EMP, LIAB, INSURANCE 

STORES Etc. 

POWER 

HEAT AND STAM 

WATER 

PLANT MAINT, - MATERIALS 

- LABOUR 

MOULD MAINT. - MATERIALS 

~C 10 - 

VARIABLE COSTS. 

LOCKHEED 

pele 

£86, 300 

£229,536 

£57,771 

£50,735 

£27,401 

£17,258 

£8,376 

£27,065 

£1,782 

£23,827 

£11,868 

£8,920 

£2,469 

£34,281 

£65,724 

£7,276 

£14,778 

£675,388 

GIRLING 

Mu 

£28,123 

£71,212 

£18,458 

£26,602 

£8, 523 

£4,757 

£3,126 

£9,304 

£487 

£5,878 

£10, 362 

£4,134 

£581 

£5,693 

£23,840 

£47 

£15,429



2 ile# 

6.2 DEPARTMENTAL FIXED COSTS, 

A .FIXED MANAGEMENT COSTS. 

MANAGEMENT 

SITE 

PERSONNEL 

ADMIN. EXPENSES 

STORES 

IND. ENG. 

TECHNICAL 

DIV. cost 

WORKS ACCOUNTING 

MILL EXPENSES ( ALLOC. ) 

SALES 

DIV, EXPENSES 

ADVERTISING 

FIXED COSTS. Be 

ALTERATIONS 

AMMORTISATION OF FIX. ASS. 

DEPRECIATION 

SECURITY 

INSURANCE 

ALLOC. MILL FIXED Q 0 a 8B
 a 

RATES 

TOTAL 

LOCKERED 

ee fav 

£47,147 

£8,670 

£16,473 

£3,700 

£5,530 

£10,480 

£13,080 

£15,440 

£10,900 

£9,968 
  

£140,488 

£10,059 

£9,700 

£1,050 

£21,009 

£1,000 

£3,314 

£74,381 

£1,403 

£2,200 

£3,886 

£1,135 

£255,096 

GIRLING 

"74 

£25,991 

£6,190 

£11,720 

£2,640 

£920 

£7,800 

£9,350 

£13,650 

£7,920 

£3,150 

£82,911 

£6,892 

£6,900 

£750 

£14,542 

£1,500 

£297 

£26,000 

£190 

£1,550 

£7,688 

£7,110 

£141,788 _ 

 



  

6.3 SUMMARY OF 

  

GIRLING 

401 

CURRENT ASSETS. 

STOCKS £95,000 £44,000 

DEBTORS £182,000 _ £113,000 

CREDITORS ( £98,000 ) (£34,000) 

£179,000 (£277,000) £123,000 (£157,000) 

CURRENT ASSETS. 

LAND and BUILDINGS £90,000 

PLANT and MACHINERY £157,000 £119,000 

GENERAL £22,000 

MOULDS £45,000 £9,000 

MILL €18,000 £8,000 

LEASES £4,000 _ £1,000 

£341,000 £137,000 

TOTAL OPERATING ASSETS. £520,000 (£618,000) £260,000 (£294,000)



4. 

Be 

APPENDIX 'D! 

  

Details of Estimated S. nes of 

  Projects in the Implementatio: 

Profit Improvement Prog 
  

   

Details of the Programme. 

he G antt Activity Chart.



  

4. As evaluated’ in Append 

2,35%55,6, - These five projects were divided into tvo sections, 

those concerning auto-lathes, and those concerning 

hand lathes. 

A. Auto-Lathes 

There were four interrelated projects on ‘autos! namely 

numbers 2,3,5 and 6, 

In broad terms the output of the section was to be increased, 

and sustained by the introduction of new work and an incentive schemes 

The evaluation of these projects was covered in a general fashion 

as follows t- 

PROS. 

4. The output of the auto-lathe section will be increased. 

2. The total labour costs of the section will be reduced. 

3e The transfer of parts from hand lethes will reduce the number 

of hand lathe operators. 

Facts Requircds 

4e4. Present output from the section = 69,400 parts per day from 

three men working three machines for 2/ hours. 

422.1.Under new incentive conditions with one man operating four machines 

he output from three men working 24 hours would rise to approx. 

157,000 parts per day. 

The estimated increase in output results from :- 

Gi) Inereasing the number of machines operated from 3 to 4. 

(4i) Increasing the speed of operation of the machine from approx, 

  

960 parts per hour to approx. 1,640 parts per hour. 

  

(These figures were produced jointly by the author and 

Industrial Engineering Department).



Qele 

Bele 

  

APPENDTX tpt ~ (2) 

  

However it was estimated tha 

  

{ficient work could only be 

found to sustain two ft working. 
   

. iee. The estimated output under new conditions would be 

approx. 105,000 parts per caye 

Present labour costs of the section are three men @ £2,100 psa. 

= £6,500 pea. = 

Labour cost of proposed section would he two (2) men @ £2,100 pea. 

= £4,200 pias 

hour,    Reduction     

From figures in 1.2.2. the through put of the hand lathe section could 

be reduced by approx. 35,000 parts per day (105,000 - 69,400), 

The average output from the hand lathe section is approx. 100,000 

parts per day from 1@ operators, ises approx. 5,500 parts per day 

per operator under the existing incentive conditions, However, the 

Industrial Engineering bepartuent have estimated that on completion 

of the auto lathe projects the incentive scheme will have bcen 

intreduced on the hand lathe section, and therefore the output is 

likely to be approx. 7,800 parts per day per operator, Therefore   

the saving in female lathe operatives is likely to be 4& of tors 

(4 x 7,800 = 31,200 parts). 

Note: Evaluation in this way eliminatesthe possible double counting 

of savingse 

The average cost of a female hand lathe operator = £1,350 pea. 

Therefore the cost saving = £5,400 pea. 
  

Total savings = £2,100 + £5,400 peas = £7,500 Deas 
 



APPENDIX 

  

  

  

4. The average wages paid to the auto-lathe operators will increase 

under the new incentive conditions. 

@ Costs will be incurred in improving the auto-lathes. 

  

41. Under the conditions of the new incentive scheme, it has been 

calculated that the earnings of the aute-lathe operators will 

rise by approximately 25%. i,e, approx. £500. YY apy y. 25 2@y ARE 

4.2. Therefore the wages paid to the auto-lathe section will increase 

by approximately £1,000 pea. (.2 x £500) under incentive conditions. 

Cost of increased wages resulting from the incentive scheme 
  

= £1,000 Dee 

De The Process Engineer responsible for the improvements projects 

estimated the cost of improving the machines at approx. £100. 

Be 1 Lathe Projects     

There were three interrelated projects for hand lathes, namely 

nmbers 4, 5 and 6. 

As mentioned in Chapter 9 three new double cut lathes had been 

purchesed, an incentive scheme was required for them, andin view 

of this requirement it was decided to cover al) hand lathes with a 

new incentive scheme. The 3 old double cut lathes were heing 

improved to standard of the new machines, so that they could be 

covered by the sane incentive scheme. 

Again the evaluation was performed in a general fashion as follows ¢ 

  

de The output of the section will be sustained with a reduced labour 

force, therefore at a recuced cost.



APPENDIX 'p" (4). 

Facts required. 

dele 

1e3- 

dehe 

Lede 

1.6. 

de 

Present output from the section is as follows ¢ 

  Total output = approx. 98,000 parts per day from 12 single 

cut, 3 old double cut and 3 new double cut ‘hand lathes (Some 

double cut work heing performed as two single cut operations 

on hand lathes). 

Average output figures on ¢ 

(i) Single cut lathes approx. 5,600 parts per day. 

(ii) Double cut lathes approx. 5,100 parts per daye 

The incentive scheme vill increase the output per machine by 

approx. 40%, 

To sustain the schedule of 98,000 parts per cay the following 

mamniing will be required under incentive conditions ¢ 

7 single cut lathes @ approxe 7,800 parts per day. 

6 double cut lathes @ approxe 7,200 parts per daye + y 

Therefore the manning levels should be reduced by 5 operatorse 

The average cost of a hand lathe operative is £1,300 peas 

  

The total saving frominplomentation ef the schome = £6,500 peas 

CONS 

The introduction of an incentive scheme may result in an increase 

in operators wagese 

The cost of improving the old double cut lathes, and provision of 

various small pieces of equipment for the incentive scheme. 

Facts Re ec. 

1. Industrial Engineering Department have calculated that existing 

rates are sufficiently "slack! to allow the introduction of the 

sche 

  

1e without an inerease in earnings. This has been provisionally 

confirmed with union representativese



  

2e1e The cost of improving the olf double cut lathes has heen estimated by the 

Engineering Department at £265. 

e The cost of providing the additional equipment has been estimated by 

the Process Engineering Department at £500, 

Therefore the total net saving = £6,500 peas 

(with a capital expenditure of £755). 

Finally the total effect of both auto and hand lathe projects reduces the 

manning in the hand lathe section by 9 operstors. At present in the section, 

there is one leading hand responsible for each 6 operators, therefore 

we have a further saving, that of the cost of a leading hand namely 

£2,000 prae 

The total net saving of the 5 projects is £15,000 pa. 

(Estimated capital expenditure £865),



8, Design and implementation of an incentive . L eS e 

ADF 

  

DEX tr ~ (6) 
  

home for cord 

  

production on tire Barwell. Ns 

    Estimated Savinc £35,000 ¢ 

PROS 

de Reduction of the total labour cost of the Barwell section. 

  

4.4. YVYresent working of the section is 2 men per 8 hour shift 

  

working shifts per day, ise. 210 man hours per week, plus g Q vy r 12F 

  

up to 30 man hours overtime per we 

14.2. Proposed working of the section under incentive condition vould 

be 2 men per 10 hour shift werking 2 shifts per day, j.se. 200 

man hours per week, with no further overtime. 

1.3. Therefore, it is anticipated that savings would amount to 

  

approx, 7O man hours per week. 

4e4. Average wages paid in the section are approximately £1419 per hour. 

x Af Greeks 

  

1,6. Therefore the tetal savings are eq 

pea) = £3,680 pea. 

1e Increase in individual earnings of the remaining worl:ers. 

s_ required. ie ss 9 ce 

dete The shift allowance for operatives working a two 10-hour shif 

system was likely to be higher than the existing allowance. 

4.2. The average earnings calculated on an expected agreed scheme could 

increase earnings by up to 5% depending on the mix of the worke 

  

1.3. In @ll the Industrial Enginnering Department has calculated that the 

earnings of individual operatives could rise by £3.50 per week, But 

this figure would depend on the outcome of negotiations with the unions.
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1.4. Therefore the est d total cost cf increased earnings 

  

resulting’frem the ¢ 

4 (operators) x £3.50 x 48 = £672 peas 

  

rted net savings of the project is 
  

£3,000 pra. (£3,680 ~ £672). 
  

Elimination of the Stoning and Drilling Section. 

istimated saving (approx) : £3,000 psa. ot 

A 5 initial attempt at evaluating this project indicated that an 

exact evaluation would be extremely time consurminge There were 

approx. 70 different parts of varying schedules requiring either stoning 

or drilling operations, However, 14 of these parts accounted for 70% 

of the total work load of the section. 

Therefore after discussions with the Senior Process Engineer, it became 

apparent that the section would not be eliminated totally. Nore 

realisticaily the work force would be reduced by approximately two thirds. 

PROS. 

1e Reduction in labour costs. 

Facts required. 

dete Present labour situation in the sections 

emale operators earning approxe £1,/5 eG each. 6 femal t I £14,450 15 

(Two thirds reduction) + 

  

Anticipated situatio: 

  

2 female operators also earning approx. £1,450 peae each. 

  

    403 Estimated labour saving = £5,800 p.a. 

  

4. The costs of eliminating the stoning and erilling operation. 

  

ets requ Ae 

de Most of the 14 parts under initial consideration appeared te be 

  

undergoing the operations because of deterioration in the moulds,



ii. 

APPENDIX "pt. (9) 

Therefore it was anticipated that this would be largely a 

mould refurbishment project. Without detailed investigation a 

figure of £200 per part was estimated as the cost of 

refurbishment. 

Tetul cos 1800 _p 

(This was assumed to be an annval cost since it was assumed that 

the improvements must be maintained). 

Replace Lig. CO. in the Wheelabrator with Lig. N, 

140 Estinated       

PROS 

4. Savings in operator labour costs. 

2. Savings in material costs. 

3e Savings in maintenance costs. 

Facts required. 

de Lahour savings 

Taking one operator working a 49 hour week as the basis 

for the operator labour savings. 

Note:- No firm commitment can be given by production control 

as to the number of batches to be processed, so savings 

may be greater than estimated. 

4.14. Saving in operator time as a result of reducing the process 

time by use of Liq. N, 

- Operators day = 8 hours with a Rest Allowance of approx. 12%. 

ise. a total production time of 7 hours.



APPENDIX §pt (9) 

e cycle tine (5t minutes). 

  

Lig, CO, cycle = Ave machi 
2 

+ Load/anload time (4 minute) 

  

GE mins/eycie. 1 

   in 7 hrs. approx. 65 batches are processed, 

Initial trials have indicated that the Liq. N, process will 

preduce a cycle 159 shorter than Lig. CO,. 

ise. a saving of 15 x 65 x 5h minutes per day 
100 

# 51 minutes per day = 17 brse_: months, 

    

The use of Lige N,, should reduce the monthly defrost operation 

from approx. 6 hours to 3 hours. 

ive. A labour saving of 3 hours per month. 

The use of Liq. N, will also reduce the "start-up"/"cool-dowm" 

    

peried. This period normally lasts 3¢ hours per week and should 

be reduced to approximately 15 minutes. 

    eCe Gof tachours per ip 

The total operator labour saving = 32 hours per month @ 

approx. £0.72 per hour. 

  

Savings in material sosts 

The cost of Lig. CO, required to process a batch of work = 22.82p. 

The cost of LigeN, required to process a batch of work = 21.92p.    
(These figures were obtained from a report produced by Air Products Ltd). 

On the asstmption that 65 batches are processed each day. 

The tot in refrigerant costs 

  

= 20 = £11.70 per    



  

Hy £10) 

  

  Beh4.1. Mure to expected reductions in condensation the amount of 

absorbent material used during the monthly defrost operation 

    

will be reduced from 2 bags to 1 bag ~ (Ustimated by Eng.Dept). 

Saving 1 bee of *tSorh-oil'! = £2,59 per month. 

2656 Total wings = £14,290 per month . 

  

erial      

    Be Savines in enance costs 

Bote The Engineering Department have estimated that reduced 

condensation will reduce the engineering time spent clearing 

sticking valves. 

Estimated saving in ongincerine lahour = 8 hre per month. 
  

Be2e The fact that Liqe gas will also mean that when an 

      

engineer enters the freezing cabinet, there will be no need to 

provide a second engine 

  

3eS0e1 The average cost to the Lockheed Department ef Engineering labour 

is £2.00 per hour, 

e502 The total maintenance savinas = £24 per month.   

Therefore the total savings are £23 + £14.90 + ah = 

    

    

CONS 

de Cost of renting a liquid nitrogen storage tank. 

Qe Cost of installing the tank. 

dede he rental charge for a LiqeN, tank per wont 

as it is 

  

Le2 There is no rental charge for the existing Liq.CO, tani 

owned by the comp- indeed it could be sold to coyer the cost 

  

of installation of the rented tankee 

        Dede 3 timated costs of installation of Lig.N, tank = £350. (This may be 

recovered see 1,2. above). 

   Total Cost = £50: month 

    Saving = £64 

  

ated Net 

 



1G. 

te 

Facts Required. 

te 

    

ive for the Reda 

  

Design and imptement an ine cks following 

the 

  

Pros. 

  

The total number of operatiy and therefore the total labour costs 

of the edgwick section will be reduced. 

   Facts Require Ee 

1.41. Present situation ¢: 

30 male direct operatives employed at a cost of £1,900 pea. each. 

In addition the section has ¢ 

die 3 relief operators earning the average of the secti 

  

ise. £1,900 pia. 

ii. 9 leading hands, who set-up the machines. 

2, Anticipated situation under incentive conditions, (although the 

  

&chene has not been finalised). 

21 male direct operators employed at the same average 

cost. (plus the additional labour as above). 

  

1.3. Therefore the estimated saving in 1 costs = 9 x £1,900 pra. 

= £17,700 pea. 

COh 

Operators earnings may rise 

  

sa result of the incentive scheme. 

The scheme will require the machines to be moved to allow 4 man the 

facility to eperate 3 machines. 

  

      The Industrial Engineer responsible for producing and implementing the 

  

scheme felt sure that it would he introduced without increase in earnings. 

The cost of moving the machines was likely to be approx. £3,000, but the 

final cost will depend upon the details of the finalised scheme. Also 

it was possible that this work would be performed on the Cepartments 

maintenan 

  

e budget so that it would net nece rily be considered as 

  

eapital expenditure.
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Therefore in view of the above, and the clement of doubt ahout 

    the exact labour savings, whici: could not he evaluated until the 

  

  scheme was nearer finalisation, the savings were estimated at approx. £15,909 pete 

  

Investigate the yp 

  

for regrouping the Finishing Departnent 

           into smaller units ~ (as ¢ imated luated in Appendix (A). 

Investioate the p    ssibilities cf replacing cardboard pathing cases 

with polvthene bags. 

Estimated Savinos :_ £350 p.as 

de Savings in the cost of packaging materials. 

  

vired. 

det. Cost of existing packaging materials. The Buying Department records 

  

indicate the annual usage of materials as : 

(i) 5,000 12" x 12" x 12" boxes @ £48,82 per 1,000 = £20! 

+ (41) 40,000 418" x 18" x 121 boxes @ £94,80 per 1,000 = £3,792 

  

1.2. Cost of polythene bags to replace the boxes (Estimated by the 

Buying Department). 

(i) 15,000 2h" x oh" bags @ £12 per 1,009 bags = £1°O pene 

+ (ii) 160,000, 32" x 30" bags @ £21,80 per 1,900 bags = £3,490 pea. 

   103. Estimated sav   

CONS 

  

1. The customer may not agree to parts being supy in polythene begs. 

Facts Required. eae re ree 

4. Having established that savings are attainable the customer must now 

  

be approached.



= 
*y 

& 
“" 

= 
“gr 

- 
aed 

N
O
I
L
o
A
G
O
N
d
 

== 

   

O
N
 

TUGTIN 
T
O
N
G
 

O
N
T
U
A
A
N
L
O
N
T
 

  
  

 
   

g
2
°
L
 
*os 

A
e
y
o
z
t
a
g
e
e
 

= 
"
d
t
d
 

s
e
e
d
 

y
o
o
'
s
s
 

*
u
o
T
z
O
e
s
S
 

HuTj{ 
{
T
a
p
 

puv 
H
u
r
u
c
z
p
s
 

ey} 
epewTze 

*OL 

°
O
}
 

p
o
t
e
y
p
e
 

o
a
e
 

S
u
O
L
Z
V
O
T
s
E
O
O
d
S
 

m
e
u
 

S
u
y
s
o
z
r
u
c
w
 

w
o
p
u
r
a
 

+ 
942 

F
2
Y
Z
 

3
o
o
y
o
/
o
a
n
s
u
s
 

puv 
s
u
c
t
y
v
o
T
s
r
o
o
d
s
 

y
y
 

e
g
u
v
p
d
a
 

  
  

  
 
 

     

      
 
 

  
 
 

  

Beate 
oc 

i 
. 

SsBurmvsp 
[votuyooz 

zuosoad 
a4y3 

42tA 
oo45e 

O
U
 

op 
S
u
o
t
z
e
o
t
p
r
o
o
d
s
 

s
s
o
o
o
a
d
 

a
s
o
y
n
 

s
y
u
v
d
 

e
s
o
y
z
 

e
u
T
u
o
z
e
q
 

°6 

cc 
keq*eq 

= 
a
r
 

u
o
T
z
O
N
p
e
r
d
 

paood 
o
F
 

w
a
y
o
s
 

s
a
r
p
u
o
o
U
T
 

uc 
UO 

Tsay 
*g 

¢ ¢ 
“ws 

TURP 
YyooW 

( 
Butyoqvg 

pue 
‘yoosvzsaz{oo 

wv 
Gutsn 

paoe 
pur 

S222" 
60 

touogtate 
= 

tat 
o00' 

<3 
( 

syuv{q 
GuTonposd 

Fo 
poyzeu 

yseq 
oz 

ouTuLeZeq 
*° 

P
A
C
U
S
E
T
I
Y
e
y
 

= 
eaey 

: 
S
O
U
P
V
T
 

T
e
 

Aoz 
S
O
w
o
y
o
s
 

s
a
t
y
u
r
o
u
E
 

u
S
t
s
 

Gatustd 
= 

ooot sts 
{ 

OF 
HD, 

O4RVT 
V 

FO 
aFTT 

3oyOG 
«°S 

paryogagty 
= 

s
o
u
b
n
y
*
y
 

= 
¢ 

SGYPLUT 
PHO 

e
[
q
n
o
p
 

plo 
3yz 

s
a
o
r
d
w
y
 

*y 

( 
*
s
a
y
R
E
{
 

O
p
e
 

f
o
 
A
P
T
T
I
Q
e
r
y
e
s
 

C
a
°
C
 
S
c
 

y
y
I
N
g
*
g
 

= 
"
a
r
g
 

‘ 
e943 

b
u
t
a
c
m
w
t
T
 

uo 
s
u
O
T
R
V
p
U
s
u
U
I
O
I
O
A
 

Suz 
w
o
T
a
u
y
 

*
 

U
z
T
U
S
*
d
 

= 
"
A
t
a
 

( 
*
S
o
u
}
e
[
 

O
p
N
e
 

oY} 
UO 

p
o
o
n
p
o
r
d
 

B
A
L
D
*
 gy 

= 
*d 

¢ 
Oq 

uvd 
Y
O
L
Y
M
 

S
z
z
e
d
 

siggr{ 
p
u
e
y
 

e
s
o
y
y
 

s
u
T
M
t
e
j
z
o
g
 

°*% 

*
s
G
u
t
a
e
s
 

t
o
z
r
u
o
w
 

pur 
S
a
t
q
t
s
s
o
d
 

o
z
e
y
n
 

iim 
- 

5
 

4% 
: 

: 
¥ 

P
E
N
 

© 
ord 

008 
bes 

SpPavq 
U
C
T
P
O
O
L
u
y
Y
 

OF 
S
z
a
u
d
 

U
O
T
S
s
S
o
u
d
w
o
D
g
 

Z
a
o
A
U
O
Q
 

°*T 

va 
L
O
L
 

N
O
L
 

N
O
T
E
L
V
A
I
V
A
T
 

a 
ALOU. 

G
a
o
u
v
s
 

A
L
I
T
I
S
I
S
N
O
I
S
T
U
 

R
V
N
I
N
I
T
R
L
E
 

a
e
 

  

  
  

  

 
 

 



E
V
A
 

ERS teeters 

  
    

 
 

 
 

 
 

 
 

  

        

  O
N
I
N
A
U
N
I
O
N
G
 

= 

O
N
I
U
S
U
N
I
O
N
S
 

‘
“
W
R
E
T
S
A
U
N
E
 

: 

O
N
T
U
U
I
N
T
O
N
S
 

N
O
T
L
O
A
C
O
N
S
 

- 

N
O
T
L
O
A
T
R
A
T
 

* 
5 

A
O
L
 

e
w
o
y
s
t
s
 

S
u
t
p
n
p
o
y
o
s
 

(LOM 
ON} 

G
u
t
a
o
a
d
u
i
t
 

03 
A
V
T
A
 

& 
U
Z
T
A
 

GT 
pus 

typ 

SL 
°
2
2
0
0
 

1 
U
U
T
N
D
 ZT 

= 
fey 

s
g
o
a
f
o
r
y
 

woaxy 
p
o
u
t
e
d
 

u
o
t
j
u
u
r
o
g
u
t
 

o
u
;
 

S
p
e
n
t
 

*6L 

°
k
a
o
u
T
y
o
u
m
 

s
o
y
S
n
y
t
y
 

= 
"
a
e
d
 

B
u
t
y
o
t
i
o
,
 

e
y
 

G
u
r
a
v
s
d
w
r
 

go 
A
T
 
T
T
y
T
s
s
o
l
 

oyz 
2
3
 

"Qt 

* 
(eet) 

s
y
o
o
f
o
r
y
 

worsy 
S
u
r
p
i
n
s
o
a
 

s
u
u
t
z
r
u
c
d
o
 

Gurus 

keagta 
= 

S
e
b
u
v
y
s
 

U
Z
E
N
 

O
p
T
o
u
U
T
U
c
s
 

of 
e
u
c
y
o
s
 

WU) 
Bou 

E
E
 

  *
s
a
a
T
y
r
t
o
d
o
 

s
s
o
x
d
 

10x 
yt*¢Ct 

E
L
e
e
*
s
 

a
s
t
s
i
g
*
p
 

- 
*
a
*
L
 

Q
0
O
*
S
T
Y
 

S
s
z
U
s
W
o
A
O
Z
d
i
 

I
U
T
U
D
D
 

Of 

         

e
y
 

H
u
t
o
n
p
o
s
t
 

od 
24} 

a
z
e
n
t
T
e
a
e
 

pur 
¢ 

G
u
t
p
t
n
o
w
 

T
r
e
 

Fo 
3 

 
 

O
S
V
A
I
H
*
y
 

= 
ME 

w
o
a
y
 

s
G
u
t
a
v
s
 

o
a
t
s
:
 

h
o
y
 

- 
%a 

a
u
t
o
u
r
 

  

iV 

UOzZUOD 
S
y
 

       
 
 
  

    

Q
E
t
o
E
t
l
e
 

a
9
T
h
i
g
e
r
s
 

=< 
*
g
*
T
 

gt 
e
a
s
 

w
o
t
a
u
S
p
y
 

t
o
x
 

p
o
y
z
o
u
 

‘Ht 

*
s
a
u
T
y
o
r
m
 

C
u
t
p
p
n
o
e
m
 

T{e 
uo 

p
a
o
n
p
o
u
d
 

= 

S
R
I
E
N
 

- 
%y 

AOF 
S
O
U
L
 

AND 
o
T
 

qegdoooe 
u
M
U
T
U
T
U
 

O4Z 
P
E
N
T
A
 

‘ 
ugar 

a
o
v
y
d
o
u
 

5 
0} 

p
u
n
e
d
u
e
s
 

v 
go 

q
u
e
u
l
o
T
e
a
s
p
 

e
T
q
i
s
s
o
d
 

042 

*"e26t 
A
t
e
n
u
e
s
e
 

o
s
t
e
 

*
Z
o
2
t
 

pue 
g
o
g
t
*
t
o
d
t
 

s
p
u
n
o
d
w
o
s
 

G
u
t
s
r
y
d
e
s
 

s
o
d
u
v
g
*
p
o
r
g
 

S
2
3
P
N
N
 

- 
OL 

V
O
U
T
 
*tay 

p
l
n
o
d
u
o
s
 

yo 
A
Z
I
T
T
a
t
s
s
o
d
 

a
3
 

e
u
p
y
 

<e 

edet 
f
o
r
 

- 
"d 

seed 
OULe 

°
N
e
D
E
L
 

UREA 
4
o
p
e
a
q
e
t
o
o
u
n
 

o
g
 

UT 
“OD 

“bid 
o
o
w
T
d
e
y
 

°TT 

  

 
 

  
"
a
y
a
 

*
L
O
E
L
O
U
d
 

MOM 

A
O
U
V
L
 

A
C
L
I
L
U
L
S
N
O
I
S
 

TY 
A
U
V
N
I
N
D
 
(da 

L
O
A
C
O
U
 

  
  

   
 

  
 



"
I
W
O
I
N
H
D
I
L
D
 

= 
°L 

O
N
T
U
T
A
N
I
O
N
T
 

= 
= 

“a 
O
N
T
U
S
U
N
I
O
N
G
A
 

TW L
u
g
s
a
a
n
t
 

r
a
e
 

O
N
T
U
S
I
N
I
O
N
A
 

N
O
I
L
O
A
G
O
U
d
 

= 
*atd 

N
O
T
L
O
A
T
O
U
 

= 
°d 

  
  

 
 

© Quouqced 
é 

e
{
q
t
s
s
o
d
 

ato} 

poayyjoo] 
sty 

epUt 
UoTZON; 

% 
pues 

s
p
u
n
o
d
u
o
d
 

yyeqes 

          
  

"to 
z
o
o
f
o
a
g
 

woszz 
B
u
r
z
y
a
 

          

gao 
fey 

S
u
t
q
z
i
e
a
y
 

p
r
z
y
o
q
t
a
g
y
 

- 
*a40da; 

S
q
z
u
o
m
I
A
o
A
M
U
T
 

Y
Z
I
A
 

@
p
t
o
u
T
t
o
o
 

oj 
aeuiayos 

y
U
u
o
u
A
Y
d
 

ve 
UD 

Pseq 
yo 

" 
s
s
6
e
q
 

o
u
s
y
z
t
t
o
d
 

4yzIM 
s
e
s
v
o
 

€4°9°6G 
Tiseois*yb 

= 
seed 

oscy 
pavoqpavd 

Oupovtder 
Jo 

s
a
t
z
T
[
T
q
t
s
s
o
d
 

ayy 
ozudTysoaur 

°CT 

S
y
t
u
a
 

sop 
T
V
s
 

EL°2*0g 
e
S
p
r
a
q
u
r
e
g
 

y
r
 

seed 
ooo* 

des 
ey} 

GuTdnesbert 
seg 

s
a
t
z
T
T
T
u
T
s
s
o
d
 

5yy 
oywdTqQsoauz 

*yg 

  

*
s
u
o
T
p
e
p
u
o
u
n
t
o
s
o
s
 

A
L
T
S
A
d
A
T
U
Q
 

  
 
 

  

 
 

=) 
weySuTULitgd 

UQTA 
s
o
u
r
p
a
o
o
s
o
e
 

ut 
s
u
o
t
z
T
p
u
c
o
 

P
a
V
y
o
z
t
a
g
e
y
 

=— 
*g*Ty 

q
a
o
d
o
s
 

G
u
r
z
i
c
a
y
 

W
I
A
 

u
o
t
T
z
p
o
a
d
s
u
r
 

pur 
s
p
n
o
k
e
T
 

y
o
u
e
q
 

y
s
e
q
 

ayy 
e
o
n
p
o
r
y
 

L
Z
 

u
u
t
M
y
*
Z
 

- 
"
9
%
 

@ZTS 
YO9vq 

[
v
o
T
W
O
U
O
v
e
 

ayy 
euUTUWAIEz0q 

a 
L
O
L
O
U
T
 

W
O
N
 

N
O
L
L
V
A
T
V
A
T
 

C
H
O
U
 

A
L
L
I
T
I
O
I
S
N
O
 f: 

A
U
V
N
I
N
I
T
O
N
G
T
 

  
  

  
  

  
 



    
    

“COMPLETTON” DATE” “BROUGHT” FORWARD” AT 
1A Factoay “HANAGER'S REQUEST       

  

  

     
| compuanso (xm 

j- SLAPSED TIME ) 

SESE] = TOTAL LENGTH OF 
___ PROJECT JES SY 

  

  

  

  

  

    

12.2 12,5 1204 141 142 163 104 261 262 2.3 2h Fel 3e2 5.3 Soh 5.5 401 462 443 40h Sel 5425.3 54 Gel 6,26,5 664 6 

j 1972 1973 ‘TIME E 
> r A SSS I an RE eT 

= +i 

an
oo
ee
 4



PPENDIX EB « 

MONTHLY SCHEDULES AT 1971 AND 1973 PRICES



  

Part No. 

  

  

  

112 

131 

132 

2i2 

232 

260 

1277 

1668 

1671 

“2159 

2762 

3008 

wa 
a     

7.960 

4.070 

0.956 

1.037 

45.010 

4.987 

9.025 

  

800 

10,000 

3,500 

8,000 

40,000 

32,000 

400 

7,000 

500, 

100 

20 

40,000 

1,200 

6c0 

13,000 

2,500     

1,400 

10,060 

5,000 

9,000 

20,000 

14,000 

200 

$00 

20 

2,200 

800 

400 

500 

10, 00¢ 

  

KEY ; SEALS 

BOOTS   
   



  

  

    

  

    

sar 
Mthly. | Sales 
Sched. | Value of 

Parts. | Sched 

1973. 

3030 B 23,820 300 7 500 119 

3590 s 4.984 1,000 20 1,300 26 

5632 B 6,480 - - 250 16 

6042 s 8.200 2,000 164 2,500 205 

6935 Ss 9.630 500 48 300 29 

8617 Ss 18.205 200 36 - ~ 

8831 s 2.552 700 i8 4,000 26 

8832 s 3,086 500 15 2,500 Th 

9503 } 2.162 3,500 16 4,000 22 

9913 s 2.580 200 5 100 3 

9964 s 8.020 150 12 - - 

10220 8 4.908 400 8 2,000 38 

10799 s 2.141 13,000 278  *| 20,000 428 

12046 s 1.613 12,000 194 5,000 at 

12493 B 12.3 - - = oa 

12622 3.9 1.980 2,500 50 3,000 59 

14562 s 1.954 13,000 258 11,500 224 

15262 s 5.325 300 16 - - 

19856 B 32.0302 20 6 20 6 

21096 s 2.428 2,000 49 ms a 

21740 B 18.740 - - 4,000 187 

22309 B 2.660 | 12,000 319 41,000 293 

22955 B 12.712 - - 300 38 

23372 Ss 114170 100 4 50 6 

24950 s 4.161 10,000 | 116 10,000 116 

24951 s 18.022 - ~ 150 27         
  

 



  

    

  

      

  

        

Fart No. Sales Mthly. 
} Value of | Sched. 
| Sched. Parts. 
| 1971 (£) | 1973. 

24953 s 6.400 300 16 400 26 

24959 B 250112 - - - - 

24960 B 34.225 200 63 2 a 

24961 B 7.020 500 35 800 56 

24972 B 13.351 = ee 300 40 

24975 EB 18.350 400 18 = S 

24978 B 9.940 700 70 500 50 

24990 5 30.725 = a 50 15 

2499 3B 21.250 300 64 800 170 

25000 Ss 4.348 3000 130 - - 

25003 Ss 10.800 400 43 a = 

25004 S 10.720 300 32 i = 

25014 s 5.290 - - 1000 53 

25228 Be 25.100 400 100 50 13 

25387 s 2.236 - - 300 a 

25514 s 1 .099 - - 9000 99 

2582! s 2.450 2200 54 2500 61 

27088 B 38.954 200 16 50 19 

27517 s 11.180 = 5 1000 112 

27520 s 1.351 4000 ‘54 - - 

27522 s 2.678 - - 2000 54 

27525 s 1.656 1400 23 2000 5 

27526 s 1.001 100000 | 1001 125000 | 1251 

27876 Ss 5.380 300 16 300 16 

27678 s 1.528 - - 1200 18 

  

 



  

Part No. 

  

  

  

27867 

27977 

29112 

28780 

29578 

29621 

29630 

29779 

30632 

50832 

30849 

31010 

31118 

31176 

31250 

31329 

52168 

32296 

33427 

537435 

34889 

  

  

a     
  

Mthly. 

  

      
  

Sched. 
Parts. 

1973. 

12000 531 16000 275 

2300 38 200 33 

2600 35 5000 at 

209. 55 «<< - 

3500 TL 4500 99 

- - 400 85 

2500 204 2800 228 

1800 78 2000 87 

- ~ 1000 85 

200 14 200 14 

200 ~ - oa 

800 66 4000 83 

17700 1327 360000 2700 

2500 43 2500 428 

1600 22 2500 35 

600 ~ - me 

4000, 116 500 53 

700 21 1600 48 

100 6 =e a 

15000 1 24 1G000 83 

4090 520 1200 96 

56000 967 66000 1139 

4009 131 8000 263 

900 “44 1500 “473 

600 .} 302 4000 504 

200 12 ws te  



  

  

  

    

  

  

              

Part No. 

Sched. 

1973 (£) 

37374 s 1.738 } 88000 | 1529” = Si 

37741 B 38.250 - - 250 96 

38182 B 1.3135 9000 118 3800 50 

38253 B 2.673 11000 294 i 

$8539 s 7.500 - - 13500 1013 

38545 s 6.150 300 18 - 7 

39057 B 22.500 700 | 157 500 68 

39325 B 2,054 1200 25 2500 57 

39558 N/a 300 _ 5 $ 

39508, B 4.440 300 13 & L 

39509 s 2,220 400 5 ae ~ 

80416 B 40455 13000 588 9500 425 

81110 B 27.80 400 141 ‘ = s 

39994 B 0.913 78000 2 36000 340 

81124 8 1.088 72000 | 783 170000 | 1197 

81766 8 e414 4000 22 2000 44 

81791 B 28.111 100 28 ~ ~ 

82482 B 6.432 - - 150 10 

82536 s 22.176 50 1 400 89 

83973 s 4.013 26009 | 263 26000 263 

83573 Ss 1.657 600 10 4200 20 

84900 B 8.956 . 200 18 1000 90 

85422 B VATt 50000 .| §85 2 2, 

87071 s 0.850 {185000 |1572 210000 | 1785 

87143 5 2.541 5000 -| 127 12000 305   
 



~ BG = 

  

   
  

            

Per 100 Si Parts. } Sched. 

1977 (2). 1 1973. | 1973 (s) 
1 

87227 3 18.332 200 a7 - - 

87366 S 1.811 | 48000 869 30000 543 

87439 B 1.697 2700 46 3500 59 

89576 B 1.683 2 2000 34 

90258 B 2.700 400 7 400 27 

90598 s 0.721 1000 7 15000 108 

9215 s 6.350 50 3 , ‘= 

92528 5 1.885 1000 18 300 ‘a 

93871 8B 9.100 = 3000 273 

94713 8. 2.365 150 18 350 828 

‘97E55 $ 3.954 600 | 24 200 8 

97913 s "6,280 100 6 - a 

97914 8 6.260 100 6 oe es 

98796 B 4.653 500 23 1500 70 

99268 B 1.620 31000 | 521 35000 588 

100341 s 0.846 60000 | 508 35000 296 

101546 Ss 1.140 30000 | 342 38000 433 

102509 s 0.796 37000 | 2523 40000 350 

102965 S 7.280 4100 29 500 22 

104871 s 5.358 100 43 500 32 

405671 B 5.920 200 12 1400 83 

106213 8 26.100 600 | 157 1000 261 

106646 B 5.222 300 10 4300 42 

107126 s 0.692 1100000 | 892 64000 574 

108128 S 1.014 37000 | 375 34000 345 

109826 S 1.391 12000 | 167 8000 14     
 



  

  

  

                

Part No. Type | 
of Part. 

109827 s 41.033 130000 1545 - = = 

109828 8 2.050 - = Es 

102964 s 29.202 100 29) - - 

109829 8 5.560 400 22 400 6 

109851 s 5.700 . 200 11 700 40 

109833 s 5.420 500. 27 1000 54 

109882 s 1.919 3000 58 4000 1 

110126 5 44.700 300 134 = = 

112273 7.620 50 4 = ~- 

112536 B 6.030 400 24 200 12 

113190 S 3.050 - ~ - - 

3667~438 4.970 700 34 Hie = 

3811-726 B 8.351 - - 400 35 

3812-428 B . 2.440 249 6 2500 61 

450 B 2.119 60000 1274 35000 742 

WT 1.795 240 4 - os 

122 c3) 24,134 200 42 1900 42 

728 § 2.292 4800 110 4000 92 

730 B 3.079 480 1 5 600 18 

1335 B 4.058 4200 138 6000 245 

136 s 11.220 800 90 12000 1346 

1St B 1.523 70000 1066 80000 1218 

738 B 4.530 (00000, 3990 00000 5320 

159 B 11.279 100 12 - ~ 

T41 B 2.691 {16000 4% 431 ” See 
  
 



  

  

  

  

      

= 

Fart No. Nthly. | Sales 
Sched. | Value of 
Parts. | Sched. 

4973. | 1973 (£) 

3813~711 1500 63 

13 B 2.716 25000 679 20000 543 

714 B 45226 7000 296 2800 118 

BE15—444 B 80.500 100 80 100 81 

133 B 8.778 | 2000 175 1 600 140 

134 B 8.1 1000 8 1000 81 

TT OB 1.633° 200 15 a - 

742 B 7.786 | 9000 701 45000 1168 

3817-715 B 10000 265 16000 424 

724 B 80,000 - - = = 

125 B 1.963 1440 28 4500 29 

132 3 5.775 1200 69 2400 138 

IST, B 1.394 = = ‘ - ES 

3818-415 D 14.494 ~ - 45000 2200 

135 D 23.104 600 139 = ~ 

136 “a 21.403 600 128 4000 976 

BB420424 § -0,976 | 65000 634 400000 976 

430 8 4.117 | 1000 412 ae - 

622 Ss 5.500 800 44. oe = 

623 s 1 1524 2200 33 10000 152 

626 s 2.230 - ~ 5000 111 

447 s 1.579 | 31000 489 50000 790 

5852-431 Ss 1.723 | 3000 52 = = 

3854-751 s 20771 4000 iu 4000 63 

3862—4.23 s 2. 977 560 17 1000 30 

455 5 2.479 800 ; 20 4000 25           
  

  
 



  

  

   
  

  
  

  

5 - t + 

Fart No. {| Type Mthly. | Sules 
of Part. Se Sched. | Value of 

Per 100 Parts. 
1971 (£). 1973. 

3865-740 s 3.720 1000 BT 6400 238 

3866-423 5 2.060 10000 | 203 15500 322 

3871-424 8 1.436 34000 | 488 - at 

427 s 1.333 560 T 4000 oD 

431 s 1.299 - ~ 100000 1299 

448 s 3.763 7000 | 263 26000. 978 

451 s 5.417 1400 | 72 = ie ae 

464 $,0.5 25.6336 100 25 - - 

AT4 Ss 1.750 1200 2i - ~ 

475 s 26371 400 10 1200 28 

422 8 6.060 ~ - 500 30 

129 s 6.020 600 36 400 24 

730 Ss 1.537 400 30 : 4CCO 301 

3872-418 Ss 2.911 600 17 - ee 

424 s 8.544 . ms 00 34 

HAS. Ss 8.55 ~ - 1000 86 

5873-4135 s 1.336 12000 160 1500¢ 200 

415 s 2.511 2000 46 - ~ 

422 Ss 2.063 28000 579 26000 536 

15 S 2.311 400 ‘ 2 - - 

3874~411 B 8.000 200 16 100 8 

419 Ss 2.756 4009 28 - ~ 

3875-422 Ss 22984 - - 500 15 

429 Ss 1.597 10000 18000 * 287 

716 Ss Tet07 780. 56 800 be 

AV. 8 9.271 2000 4 185 - =           
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- ae ; 2 

Part No. Tyr. Mthly. | Sales 
of Part. Sched. | Value of 

Parts. | Sched, 

1973. 11973 (£) 

3875-122 s 8.021 1200] 96 . = 2 

3876-413 8 9.500 1200] 90 os if 

415 's 2.059 45000 | 927 37000 162 

7140 s 5.17 600] 36 = 2 

115 8.330 4oo 33 500 42 

5 293 B 6.188 1000} 62 41500 93 

J 530 B 4,066 150 6 2000 81 

J 3177 B 2.100 3300] 69 2000 42 

J 4025 B 1.929 3300] 64 5500 106 

J 6195 B S = = S 

“Vv 7185 B 5.750 150 9 = eS 

37400 B Netebe 400 7 500 9 

J 7853 B 2.355 5000! 118 .| 5500 130 

J 7870 3 4.984 3300] 65 2000 40 

J 7998 B 4.249 3300] 44 4800 60 

J 803 Pee 2.074 3750 | 78 3400 1 

J 8043 B 2.504 5000 | 115 1500 35 

J 8110 B 1.967 43000 | 256 40000 197 

J 9562 B 3.408 2000} 68 2000 68 

J 9989 B 2.674 3000 e0 S S 

H 11592 B 9.171 900 | 83 1500 138 

H 12281 B 2.275 200 5 200 5 

V 12368 3 2.334 1000 | 23 2000 47 

V 13057 B 2.207 40000 | 220 6000 32 

J 13463 B 4.230 300 13 im 

J 13490 B 2.810 2000 56 500 14 

  

 



  

  

          
  

    

Part No. Mthly. | Sales 
Sched. | Value of 
Parts. | Sched, 

1973. 11973 (2) 

J 13491 B 2.555 1300) aS 2000 51 

J 16008 B 18.250 4090) 13: - - 

J 16011 B 27,000 200 58 - - 

J 16013 B 20473 1000 eo 160 4 

J 16015 B 5.189 20000) 638 19500 622 

J 46035 3B 11.134 1200) 134 300 33 

V 19161 B 1.684 - - 25000 421 

J 19175 3 1.446 = - 1000 14 

J 19186 3 1.920 5000) 96 6000 415 

J 19187 B 4 847 41000; 203 45000 2TT 

  
 



APPENDIX F_ 

- TBD. WORK AND CHANGES 

  

IN THE LOCKHERD DEPARTMENT 

4971 _- 1973 _.
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PRODUCTION MANAGER. 
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he 

we F4 iw 

PURPOSE OF HU MRETING.     
  

fo review changes in the Loc 
situation, and the reasona 

cheed Departmental financial 
sy the improvenents. 

  

“To review the part project work played in the improvement 
of the overall situation of the Department, 

fo review the techniques introduced as part of the I.H.D. 
work. 

To decide on a programme of work for the final year of 
I.H.D. research,



GoD o/F 

SALES 7/0, 
(incl MISC. INCOME) 

TOTAL COSTS 

PROFIT/LOSS 

“TOT.NO.OF EMP. 

@% scraP (oN coop) 

  

LOCKHEED DEPA 

i9Ti. 

37.910 

£627,000 

£943,000 

(£316,000) 

306 

44% 

£678,800 

£813,500 

(£134,700) 

248 

36.6% 

£895 ,000 

£866,000 

£& 29,000 

210 

26%



2 

  

LABOUR 
(incl MAINE. + FRINGE BEN.) 

MATERIALS 

MAINTENANCE MATERTALS 

POWER 

DIR. COSTS SUB-TOTAL 

FIXED COSTS 

TOTAL COSTS 

TOTAL REVENUE 

PROFIT/LOSS 

SCRAP COSTS 
(incl. above 

4971(1000's) 

460 

86 

40 

  

160 

1972(1000's) 

378 

85 

25 

26 

514 

300 
  

gid 

679 

(135) 

126 

1973(1000's) 

402 

92 

547 

Le 

866 

onl? aaa 

105 ) 
)
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    POSSIBLE REASONS FOR Ti GES_IN THE FOLLOWING: 

- Volume .. 

~ Product Mix. 

- Prices. 

- Material Cost. . 

= Projects. 

- Organisational Changes. 

o Morale.
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die EFFECTS OF CHANGES TN VOLU. 

  

1971. 1972. 1973. 

TOTAL GOOD PARTS SOLD 37.92m. 32.8in. 38.5m. 

Comparing 1971 sales with 1973 sales the change in volume 

is negligible.



2. PRODUCT MIX CHANGES. 

Mthly Sched. 

“Value of Sched. 
at 1971 Prices. 

% Seals 

Value of Seals 1/0. 
(at 1971 Prices). 

% Boots 

Value of Boots 1/0. 
(at 1971 Prices). 

NOE: 

The average price of parts rises 

to £1.79 per 100 (1973). 

Reason = 

Due to change of product mix of seals. 

higher priced seals. 

sort 1973. 
2.86m. 3.24m. 

£44,900 £57,500 

68,66 = 1.96m. 70.3% = 2.27me 

£25,800 £35,300 

31.4% = 0.90m. 29.7% = 0.95m. 

£21,100 £22,200 

from £1.57 per 100 (1971) 

Increase in 1/0 of 

Value of change in mix of seals is worth an increase of 

£120,000 p.a. on 1971 Sales 1/0.



1630 CHANGES IN PRICE. 

Agi. 1972. 1973. 

No. of Farts Sold 37.92m. 32.8in. 38.5m. 

" Sales 1/0 £579,000 £640,000 £860, 000% 

Av. Selling Price £ 1,527 £ 1,951 £ 2,236 
( per 10° ) (£ 1,768 ) 

(* Forecast figure for meeting a full schedule). 

1972 PRICE NEGOTIATIONS: 

- Value of increase on 1972 7/6 £60,250 

~ Approx. value of increase on 1973 1/0 ‘= £160,000 

NOTE: 

(It is likely that a yearly price increase would have 

been negotiated even if the 25% had not.) 

(e.g., Price rise 1971/72 = 15% before 25%).



=" f= 

1.40 MATERIALS COSTS: 

Unprocessed Materials Costs have remained almost constant, 

c.f: 1971 = £86,000 1973 ~ £92,000 

(for a similar 0/P) - 

If anything costing information shows a siight fall in 

raw material costs, offset by an increase in labour 

costs to give an almost constant V.W.C.



1.5, 

=F 9 = 

  

With the exception of the mould conversion project, 

all project savings have an effect on 1973 financial 

figures, 

The totel evaluated savings from the project programme 

to date are: 

£91,950 pa. 

    

These will be discussed in more detail later,



1.6, 

    

1971. 4.972. 41973, 

Labour Figures 306 _ 248 210 

DIR. 8i $48 15 106 64 82 

IND. 48 as i) 28 32 31 

Ave. Earnings £1,194.p.a. £1,220 pa. £1,570 pea. 
per Op. 

Value Added £1,610 pea. £2,238 pea. £3,657 pa. 
per Op. 

Average earnings per operator have risen by £380 pea. 

in T/T period, as a result.of wages agreements, 

organisational changes, and incentive schemes. 

1973 value added less the effects of price increase 

and change in product mix is £2,320 i.e., a rise 

of £710 on 1971 value.



Lele GROSS ANALYSIS. 

PROFIT/LOSS Changes from (£316,000) = 1971 

to £29,000 = i973 

i.e., Equivalent to an increase in profit of 

£346,00 pede 

REASONS. 

- Volume Change = ° 

Mix . = + £120,000 peBe 

Prices * a + £150,000 prae 

Mat. Costs " = 9 

Projects = + £ 92,000 peas 

Organisation Changes = o £30,000 pea * 

Scrap = + & 46,000 pa. } 

Wages = = £111,000 pa. }-£30,000 ‘oe 

Maint. = +£ 20,000 pa. ) 

Qverheads = +2 15,000 pa. ; 

e's NET CHANGE = + £342,000 p.a. 
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2. PROJECT PROGRAMME. 

25 = Projects 

3 Feasibility 

10 Research 

12 Implementation 

Completed 245 

Continuing new 

Awaiting further decisions/information : 3 

Rejected after further research 2: 2B 

Failed ie i's 

. 

Total actual saving from project programme 

= £91,950 pea. 

Total expected saving from the programme 

= £106,700 p.a. 
 



  

2ele FEASIBILITY PROJECTS, 

~ Determine the best method of material production. 

- Examine the possible uses of APR.1000. z 

~ Examine the possibilities of improving the 
clicking machinery,



2.2, 

aod = 

RESEARCH PROJECTS. 

te 

2. 

4. 

5e 

6. 

Te 

8. 

9. 

10. 

Determine these hsnd-lathe parts which can 
be produced on auto-lathes, 

Determine the optimum life of a lethe knife. 

Determine minimum acceptable cure times, 

Determine stripping time/method for Edgwick 
parts. 

Determine content of downtime on moulding 
machines. 

Examine the work scheduling system in view 

of changes arising from projects. 

Determine E.B.Q's. 

Investigate the possibility of re-grouping 
the Department into smaller units. 

Investigate the possibility of replacing 
cardboard packing cases with polythene bags. 

Examine E.P.D.M. compounds and their uses.



IMPLEMENTATION PROJECTS. 

ie 

66 

Te 

8. 

9. 

10. 

Vie 

12. 

Convert compression parts to injection parts. 

Implement recommendations for improving auto~ 
lathes. 

Improve the old double cut lathes. 

Design incentive schemes for lathes. 

Design an incentive scheme for cord production. 

Update specifications, 

Eliminate the stoning and drilling section. 

Replace Lig. C0, with Liq. Ny in the 
Wheelabrator. 

Design an incentive scheme for the Rdgwicks 
1 man - 3 machines. ) 

Design incentive schemes for finishing areas 
affected by projects. 

Implement Birmingham University recommendations 
for inspection working conditions. 

Design an incentive scheme for Inspectors.



t hs o 

2.5, 16 CONVERSION OF 16 COMPRESSTON PARTS 70 INJECTION PARTS. 

Estimated saving = £59,000 p.a, 

Actual saving = £37,200 p.a. ( + £14,000 Deas) 

SAVINGS: (FROM 43 PART NOS.) 

Good quantity required 2 228,000 parte per month. 

Inj. 0/P to produce Sched. : 280,620 * eet 

Equ. Comp. 0/P to produce Sched. : 368,500 " sd 

Materials saving = £7,500 = & 4,150 & 3,350 peas n 
Labour saving " £52,200 - £186,400 = £33,800 pa. 

o°» TOTAL SAVING = £37,200 p.a. 

. 

~ SPIN OFF SAVINGS. 

~ The conversions were a major factor contributing te 
the closure of the "Iddons" and certain Daylight 
Presses. ‘These presses were incurring high main- 
tenance costs, 
From Engineering estimates savings in maintenance 
costs are: 

e~ £14,090 pea



2030 2, 3, 4. 

~ Five 

LATHE PROJECTS. 

= + SAVING ON HAND-L. 

Estimated saving - £15,000 p.a. 

Actual saving = £16,300 pias 

Determine those hand lathe parts which can be 
produced on autos, 

Determine the optimum life. of a lathe knife. 

Implement recommendations for improving autos. 

Improve the old double cut lathes. 

Design incentive schemes for lathes. 

  

AUTO LATHRS 

Related schemes 

(i) Investigation for new parts. 

(2) Improve output figures. 

(3) Incentive Scheme. 

SAVINGS AS A RESULT OF THA ABOVE: 

BEFORE. APTER. 

0/P (per.day) 69,400 106,000 

No.of Ops. 3 (imx 3 n/c) 2 (1m x 4 m/c) 

Ave. Wages (£6,300 pete £5,200 pea. 

TOTAL ACTUAL SAVING ON AUTOWLATHE 
  

LABOUR = £1,100 pea. 

Now we have a 53% increase in output from the 

section, ( or 36,500 parts per day.) ‘This is 

equivalent to the output of 4 hand-lathes or a 

labour cost of £5,400 p.a. 
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SPIN OFF SAVING. (ANTICIPATED). £14200 peas 
  

- Due to increased 0/P from section, female 
sorting uncut/misfeed parts unable to cope. 

- introduction of automatic sorting machines. 

PROS. 
  

4. Reduction of section labour force by 
4 female operative. « 

SAVING £1,200 peae 

CONS. 

1. (Capital cost of machinery £440). 

ROM "AUTO" PROJECTS TOTAL SAVING PE 

£7,700 peg. 

  

B. HAND LATHES. 

Related schemes . 

- Improve the old double cut lathes. 

- Design incentive schemes for the lathes. 

- Improvement of double cut lathes. 

0/P increase FROM «5,500 parts per day. 
tO wv 7,200 parts per day. 

»’ Increase in 0/P from 3 old double cut lathes 

75,100 = 1 hand lathe, 

o’s SAVING = £1350 pea. (1 onerator), 

(GAPITAL COST = £265).



  

ARTER. 
  

No. of Lathes * 6 D/C = Doudle Cut. 6 2/c 

12 S/¢ ~ Single Cut. 7 s/¢ 

1 B/S = Back Stop. : 1 B/s 

0/P per day. 98,000 98,000 

Operatives Wages £24,700 psa, « &18,200 pac, 

eo. ZOTAL SAVING = £6,500 p22. 

However, £1,350 peas, has been accounted for by improved 0/P for 

the old D/C Lathes, 

«+ NET SAVING FROM INCENTIVE SCHEME = £5,150 pes, 
  

Also as a result of the reduction of the number of hand-luthe and 

érill operators, the number of leading hands in the finishing area 

has been reduced by i, 

SAVING £2,100 p.a., 

( CAPITAL COST OF INCENTIVE SCHEMES = £640. ) 

TOTAL SAVING FROM "HAND-LATHE PROJECTS 

= £8,600 pen.”



CORD PRODUCTION. 2ad0 Se DESIGN OF INCENTIVE Scr 

  

- Estimated saving = £3,000 p.a. 

- Actual saving = £2,300 pra. 

SAVING 

- BEFORE. AFTER. 

Av. hrs. worked 
(per. week) en en 

ioe 203 cs 

SAVING = £48 per week,



225.6. 

= P21 = 

UPDATE SPECIFICATIONS: 

Estimated saving unknown, 

Project covered 100 part numbers, representing 
about 807 of the Schedule, 

Most important result - Part No. 39994 was 
being stoned, and this was not required. 

SAVING: 

Schedule = 55,000 good per month. 

Scrap Rate = 27% .°. Total = 70,000 parts 

Stoning rate 14 mins. per 100 .°. Total 
operator time per month = 163 hours. 

eo". SAVING = 1 OP, = £1,350 p.a. 

( CAPITAL cost ~0 )



2.307 ELIMINATE STONING AND DRILLING SECPION.   

~ Estimated saving = £3,000 pea. 

~ Actual saving s £&4,400 pede 

MANNING LEVELS. 

BEFORE. 

6 Ops. cost - £8,500 p.e. 2 Ops. 

AFTER. 
  

cost = £2,700 peae 

e'o GROSS SAVING = £5,800 pea, (i.e. 4 OPS.) 

However, due to "double-counting" we have claimed 

a saving of 1 operator in previous project. 

-’ . ACTUAL SAVING = £4,400 p.a, (i.e. 3 OPS.) 

( ESTIMATED CAPITAL COST = £1,800 )



203s 8 

= Os 

REPLACE LEQ-CO, WITH LIQ.N, IN THE. WHESLABRATOR. 

  

  

- Estimated saving = & 140 p.a, 

- Actual saving x £2,000 pea. 

SAVINGS: (MONTHLY) 

we 2 
Refrigerant £615 &495 

SAVING = £120. . 

Operator Time 290 hrs. 180 hrs, 

Start Up 12 hrs. 0 

Defrost 6 hrs. 4 hre. 

SAVING = 124 hrs. = £95, 

Extra Materiais £5, £2,50p 

SAVING = £2.50, 

TOTAL SAVING = £21 Op. 

Tank Rental 0 b £50. 

NET SAVING = £167,.50p, per_mth.(= £2,000 p.a.) 
  

(CAPITAL COST = £363)



2u330, DESIGN A_PA 

  

EDGWICKS. 
  

2@ 3 machines). 

  

(Incl» 1 man work 

  

Estimated Saving = £15,000 p.a, 

Actual Saving = £14,400 pia. 

SAVINGS: 

BEFORE: AFTER: 

No,of Dir.Ops. 30 Me 24 M 

Avehours worked 1281 854 

Av wages paid £1,171 E872 

SAVING = £300 per week. 

(CAPITAL COST OF MOVING MACHINES = £3,000)



205010, DESIGN PAYMENT S' COINCIDE WITH CHANGES 

  

IN FINISHING 

  

~ Most important changes were in the Laths Sections, 

but these schemes have already been evaluated. 

~ 4&n incentive scheme has been introduced on the 

Roller Trim Section, resulting in an increass in 

output, but at increased cost. 

Savings were therefore negligible.
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ENDATTIONS FOR       265i Nts IMPLEMENT BIRMINGHAM UNIV. RECO! 

     rs INSPECTION WORKING CONDITT 
  

Estimated Saving - Not yet evaluated. 

Actual Saving ~ Not yet implemented, 

2030126 DESIGN AN INCENTIVE SCHEME FOR INSPECTORS. 

~ Evaluation being conducted by Industrial 

Engineers.



TECHNIQUES INTRODUCED AS PARI 

  

- Project Approach, 

= Project Evaluation 

- Cost Model. 

~ Accounting Data. 

- Project Programme/Planning, 

~ Post Project Evaluation. 

-~ Gross Financial Evaluation.



4e LHD» WORK AND IT'S 

  

- WHAT. should be done? 

- BY WHOM e.g. JoR«B., PROJECT TEAM? 

~ WHERE, should work be kept within Leckheed Dept. 

~ WHEN should ny work be finishing?
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1. THE AIM OF THE PROFIT IMPROVEMENT OPPORTUNITY APPROACH. 

The approach described in this manual can be introduced in 
terms of its three main aims. 

1. To produce an accurate evaluation of 
profit improvement ideas/projects. 

2. To manage the conduct of projects 
effectively. 

3... To} analyse/check the. effectiveness 
of the projects. 

The primary aim of the approach is to produce an accurate 
evaluation of any potential idea for improving profitability. This 
should mean that management decisions, on whether or not to use any 
particular idea, can be made with a good degree of confidence in the 
end result, 

If this evaluation is to be financially acctrate, then it 

must be performed in such a way as to account fox all arguments 
for and against the idea. Provided these arguments are set out 
clearly, the manager deciding whether to implement a proposal sees 
all its aspects and implications. Hopefully therefore, one can by 
this approach anticipate all the more subjective arguments/prejudices, 
and can show that they have been considered in the evaluation, thus 

pre-enpting decisions based largely on unquantified opinions. 

By evaluating all profit improvement ideas in this fashion, 
and relating these evaluations to one another, it is also possible 
to eliminate the occurrence of what may be termed double counting 
of savings. 

Double counting of savings can occur when two different 
"service" departments are bothwrking on the same ‘area’, unaware 
of each others aims. In an extreme case we might have the Industrial 
Engineering Dept. reducing a machine cycle by e method change, whilst 
the Production Engineering Dept. may be reducing the same cycle time 
by modification of the machinery or the Technical Dept. by developing 
better materials specifications. 

Unless account is taken of the effect of each idea on the area, 
before evaluating the next idea, then double counting will occur,



E.ge, If idea No. 1 produces a labour 
saving of 20% in areax{ work force 
10 men), then the saving = 2 men. 

Now if idea No. 2 is also effective 
in area A, and results in a 50% 
labour saving, then the labour saving 
is 50% of 8 men = 4° men 

NOT 50% of 10 men = 5 men. 

So the total savings in area A 
from Ideas 1 + 2 are? 

2+42=6men NOT 2+5=7 men 

i.e., All savings are not directly 
additive until double counting has 
been eliminated. 

Thus if we are to effectively combat double counting of 
savings, which would lead to misallocation of research, resources 
and expenditure, ALL ideas must be evaluated and examined for 
@ouble counting affects. Hach evaluation should predict an end 
state, which can be used as a starting point in evaluating other 
opportunities. However, the improved co-ordination that follows 
ean aleo bring about more obvious benefits by improvements in the 
allocation of resources. The time spent by one department may be 
totally wasted because changes introduced by another rendered their 
analysis inapplicable. We could of course also find that two 
departments were covering similar ground, and wasting resources by 
duplicating work. These two situations do not arise if the suggested 
procedures are followed exactly. 

In fact the first phase of the approach can be called e 
feasibility study, since we are basically examining ideas to see 
whether implementation is feasible. This leads us to the second ein 
of the overall approach, which is to manage the conduct of projects 
effectively, until implementation of successful ideas has been achieved. 

Following evaluation, all profitable ideas for a particular 
area/department are submitted for management approval. Then on accept- 
ance, the ideas are formed into a project programme. The purpose 
of the programme is to inform the "area'/department manager of the 

progress of individual projects, and how his resources are being used. 
Also from the programme the overall effect of the approved work on 
the area/department can be predicted.



In drawing up the programme it will be necessary to categorise 
projects, depending on the expected results of the project. 

@.G-, not all projects will be expected to produce savings, so 
what is their purpose? 

After the primary evaluation projects fell into 3 main classes: 

(1) Feasibility 

(2) Research 

(3) Implementation 

and in the above order they can also be considered the development stages 
of a project. To expand on this last statement, if primary evaluation 
indicateds a saving, we must then decide whether its practical to 
implement the idea, or whether further research is required to develop 
alternative solutions, or to evaluate savings in more detail. In some 
cases the decision to implement can be made without further information. 
However, cases will occur when further research must be done, or when 
the implications of implementation must be more clearly defined. 

So at the stage of programme production we éan be faced with 

three types of projects: 

(1) Feasibility study - to produce a 
decision as te whether further 
research is required, or implementation 
ean take place on present evidence. 

(2) Research - to produce results to 
clarify estimated savings. 

(3) Implementation ~ to produce estimated 
savings. 

The final aim of the approach is to check that the estimated 
savings have been obtained, and where necessary the reasons for failure 

found, and noted for future reference. ‘This part of the approach should 
prove useful in evaluating savings on capital expenditure for ‘half yearly’ 
reports; as well as giving a check on the accuracy of the estimates of 
savings.



Ee 

2. STAGES IN THE APPROACH. 

fhe approach can be sub divided into 12 stages. These ares 

1e 

2e 

Be 

4e 

5e 

6. 

Te 

8. 

9. 

10. 

tte 

12. 

Produce a Cost Model of the Department. 

Collect and/or generate ideas affecting the Department. 

List the Pros, and Cons. for each Idea. 

List the facts required to evaluate each Pro. and Con. 

Produce the information to evaluate the Pros. and Cons. 

Evaluate the Pros. and Cons. on a financial basis, 

and calculate the net effect of each idea. 

Examine ideas for "double counting". 

Present the ideas for management decisions on 

implementation. 

Categorise all acceptable ideas. . 

Produce a programme for all the ideas. 

Monitor the progress ef each project. 

Evaluate the savings or results produced on complétion 

of each project. 

One can of course at any time initiate a new wave of ideas, and 

integrate their evaluation with the on-going programme, via a 
repetition of phase 9,



201.PRODUCE A COST MODEL OF SHE DEPARTMENT. 

It is important, in the use of approach, that the 
person responsible for evaluation of ideas is familiar 
with the cost areas in the department, the inter-dependence 
of these areas, and the magnitude scales of the costs 
involved. Yor these reasons the first step in the approach 
is to produce a cost model of the area. Sometimés the 
accounts for a department may prove adequate, but accounts 
are rarely prepared with our purposes in mind, and they may 
not reflect the technology adéquately. 

Building a model improves the evaluator's understanding 
of the cost structure of the department, and his ability to 
predict the effect thst any action on a particular area, will 
have on the department as a whole. To take an example, the 
reduction of waste at an early stage of the production process, 
may well have effects at subsequent stages. ‘hese effects 
can be evaluated from an adequate cost model. 

There are numerous types of models covering many areas, 
which might be of use e.g., large scale financial models of: 

The department ‘ 

The factory/company 

The customer/market 

or more detailed departmental models of: 

labour 

materials 

wastage. 

Depending on the type of operating environment of the department 
more than one model may be required. Also the type of models 
required will be dictated to a certain extent by the information 
required to evaluate the Pros. and Cons. 

As said previously the models produced must be such that 
the effects of actions in one sector will, where required, have 

known, or calculable effects in other related areas. 

Instruction of the formation of cosé models will be given 
in section 3.
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2-2COLLRCT AND/OR GENERATE ALL IDEAS AFFECTING THE DEPARTMENT. 

The first part of this stage is to gather together all 
ideas/projects, which are concerned with the department. 
This will inevitably mean consulting the "service departments" 
e.g-, Industrial Engineering, Technical, Engineering, Personnel 
etc., for information on intended projects, and possible ideas 
not yet evaluated. 3 

Thenfurther ideas can be generated in a number of ways. 
These include "brainstorming sessions", suggestions schemes, 
or even talking to people about their particular problems and 
the possible solutions, 

There are two important reasons for ensuring that ali 
ideas/projects have been covered. The first is so that the 
menager responsible for the department, and who is likely te 
be involved in drawing up the project progremme, is fully 
aware of how and where his resources are being used, and to 
what end. ‘The second reason is to combat double counting of 
savings, as illustrated in the aim of the approach. ‘Thus in 
extreme cases of double counting, the effect of a second idea 
might be negligible after implementation of the first of 
vice-versa. In such cases a decision must be made on which idea 
to implement, or even which to study first, and such decisions 
may have political implications.



CH IDEA. 

  

, 2.3.LIS? THE PROS. AND CONS. FOR 

This stage simply involves listing all the arguments 
for (Pros.) and all argument against (Cons.) any given idea. 

The majority of these arguments can be listed by the 
person evaluating the idea. However, whenever possible, the 
idea should be put to a knomopponent, and his/her argunents 
against recorded. In this way one -can begin an eveluation 
with all the reasons for rejection before one. Then, hope- 
fully, when the evaluation is completed, it will stand on 
its financial merit, not to be vetoed for any unanticipated 
and therefore unquantified and possibly subjective reason. 

Listing the arguments doesalso show the reader of the 
evaluation the ground that has been covered, and that all the 
arguments have been considered logically. Also the reader 
can check quickly whether specific points have been covered, 
without having to read the whole evaluation,
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2. 4LIST THY FACTS RSQUIRED 70 EVALUATE RACH PRO. AND CON. 

One might feel that stages 2-3 and 2.4 should be 

combined, or even 2.3 2.4 and 2.5, however, if one is to 

produce a sound evaluation it is worth spending the time 

to produce a detailed logical presentation, which not only 

helps the reader, but also the persan doing the evaluation. 

It is advisable to prepare this section in a 

reasonable amount of detail, since this tends to aid the 

collection of information, In other words the more specific 

the required information is, the easier it should be to 

trace, especially if the initial stages of tracing has to 

be done by word of mouth.



2.5.PRODUCE THE INFORMATION REQUIRED TO EVALUATE THE PROS. AND CONS. 

Provided that the previous stage (2.4) has been performed 
with sufficient care and attention, then this stage should be 
relatively straight forward. Whether or not this is the case 
will depend on the availability of information, and the form 
in which it is presented. 

At this stage the cost model will often be required to 
predict the effects in related areas, following the introduction 

of a particular idea in a certain area. 

If the information is completely unobtainable from 
departmentel/company records, then an estimate must be obtained 
fron a "reliable" person, with a sound knowledge of the area 
in question. Every attempt must be made to ensure that informa- 
tion is produced. When such an estimate is obtained, it is 
important to note the likely accuracy, and the importance of the 
figure when used in producing the net financial effect of the 

idea. 

@.g-, Should the estimate account for a large portion of 
the savings from an idea, then before implementation further 
research may be required to confirm the accuracy of the savings.



- 2.6 EVALUATE TH PROS. AND CONS. ON A FINANCIAL BASIS, AND 

CALCULATE THE NET FINANCIAL EFFSCT OF BACH IDEA. 

From the information collected during stage 5 of the 
approach, it should be possible to assign a financial value 
to each Pro. and Con. argument, for every idea. 

Having done this, the total value for all arguments for 
and against, for any one idea, are found by summing all the 
financial values of the Pros. and Cons, The net effect of 
the idea is then found by subtracting the Cons. total. from 
the Pros. total. Should the net effect produce a positive 
result then this represents a saving. 

When the net effect is negative, implementation would 

result in a loss.
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27, EXAMINE IDEAS FOR DOUBLE COUNTING OF SAVINGS. 

As was stated in the introduction, savings from all 
ideas are not directly additive until double counting has 
been eliminated. So it is vitally important that before 
any decisions on implementation are taken, all double 
counting must be discovered. It can then be eliminated, 
at this stage, by reducing the value of savings of certain 
ideas, or at the next stage by managenent decisions not to 
implement certain projects which involve double counting. 
This latter case will be applicable if two ideas are 
opposed, or when the effect of the second becomes negligible 
after implementation of the first. 

One method of discovering double counting is to divide 
the department into its more easily identifiable production 
cost areas. Then, using these specific headings, list all 
the ideas that have an effect on that particular area, and 
their net estimated savings in that area. 

Having done this, it should then be apparent when 
double counting is occurring, and to what extent it is likely 
to affect savings.
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2.8. PRESENT THE IDEAS FOR MANAGEMENT DECISIONS ON IMPLEMENTATION 

By the time we reach this stage in the approach we 
should have produced an accurately evaluated, list of ideas, 
which can be presented to higher management for décisions on 
implementation. This list will indicate the profit or loss 
expected from implementation of an idea, and will also account 
for interaction of ideas. = 

Thus, in theory, the decision on implementation should 
depend on the degree of financial savings expected, and the 
availability of resources for implementation work. In certain 
cases ideas may be over-ruled for unforeseen reasons of @ 
"political" nature. 

eege, Increased liability for quality and performance 
to the customer. 

In some cases these arguments could have been produced 

at the beginning of evaluation, thus saving considerable time 
and energy. The argument against this type of sarly veto is 
that in a small number of cases the estimated savings may be 
sufficient to bring about a change in the political climate!



+269. CATEGORISE ALL ACCEPTABLE IDEAS. 

As was mentioned in the introductory section, not all 
idéas are suitable for implementation immedietely after a 

T Frog. ve Cons. evaluation. For this reason not all work on 
ideas will result in savings, and when producing a project 
progremme we must bear this in mind, especially when allocating 
resources. 

The three classes of idea which may appear on the 
programme are as follows: 

(1) 

(2) 

(3) 

Feasibility studies - as was stated in the 
introduction, this study is the first phase 
in the development of a project. Therefore, 
those ideas most recently produced, and 
not yet evaluated fall into this class, 

Research Ideas - are those which require 
more detailed information on savings 
before a decision on implementation can 
be taken. 

Implementation Ideas - these ere ideas 
with accurately predicted effects, 
selected for immediate action, producing 
known savings. 

Hence from thé three classes of idea, we would only 

expect financial savings from the last, at this stage. 
However, the information gained from the other two types 
could eventually lead to an implementation idea, and therefore, 
savings.



2.106 
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PRODUCE A PROGRAMS FOR ALL THE IDEAS. 
  

We now have a list of ideas for implementation, and 
the next step is to form them into a sensible order or work 
programme. Before this order/programie can be produced a 
number of facts must be established. These are: 

(4) Interdependence of projects, i.e., 
whether certain projects have to be 
completed, before others can begin. 

(2) The main area/s of work for each 
project. 

(3) The availability of departmental 
resources to perform project work. 

Once this information has been obtained the evaluator 
and the manager responsible for the programme (e.g., dept. 
manager) can draw up the programme. 

The first step to assign to each project, a project 
leader from the main area of work of the project, Colo, 2 
process controller would take charge of a production engineer~ 
ing project. Then the projects can be arranged in order of 
importance to the department, bearing in mind any interdependence 
of projects. 

eege, Those implementation ideas with the largest savings 
are likely to have the highest priority, as might those research 
ideas that might lead to large savings. 

At this stage a list of projects can be produced showing: 

(1) Project title. 

(2) Main area of work. 

(3) Project leader.



2.10. 

(continued) 

The evaluator and/or the programme manager must then 
discuss the implcations, ives, savings/work invoived, of each 
project with the respective project leuder. Having done this, 
the project leader must then estimate how long a particular 
project will take. These times are then vetted by the 

programme manager, and altered after discussion with project 
leaders where necessary. 

The final stage of programme production is to add to 
the previous list showing project, main area of work, and 
leader, the completion date of each project. These dates will 
be based on the target times set by project leaders, taking 
eccount of any conflicts in the allocation of resources. 

This programne must then be circulated to all 
involved in the progreune.



Se 6. 

2eile = 
MONITOR THE PROGRESS OF BACH PRoguC? 
  

There are two reasons for wanting to monitor 

the progress of individual projects. The first is the 
fairly obvious reason of keeping the manager responsible 
for the programme informed on the progress and/or problems 
of individual projects. The second is to help maintain the 
interest and momentum of the project leaders in their work, 
by reminding them of their targets. « 

Monitoring is done by means of a simple Gantt 
activity chart, which shows the target date for completion, 
the estimated length, and the % completion at that time of 
individual project. This chart is up dated weekly by a 
‘programme monitor’, who finds from the project leaders the 
% completion of individual projects that week. The chart 
can then be produced to show whether individual projects, 
are, on, behind or ahead of schedule. This information 
would be important if the programme manager has to re~allocate 
some of his resources. 

  

Production of « Gantt activity chart is explained 
in section 3.
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Pate. 

EVALUATE SHE SAVINGS OR RESULTS, PRoDt       DOW COMPLETION 

OF EACH PROJECT 
  

The final stage of the apprcach should be, to the 
evaluator one of the most important stages. Since at this 
stage he/she has to measure how accurate the predicticns 
that were made have been. Cn his/her evaluation of the 
Savings achieved management will judge the overall success 
of the work done. 

To evaluate the savings, we have to return to the 
predictions made during the Pros, v Cons. evaluation. Then 
results have to be produced that show the changes arising 
from implementation of the ideas, and alsc the extent to 
which the estimated savings/changes, agree with the actual 
savings/ changes. 

It may not be sufficient just to check that savings 
have been made. It may be necessary to produce a report for 
managenent detailing actual savings, and comparing them with 
predicted savings.
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< 3, TECHNIQUES INVOLVED AT VARIOUS STAGES 

This section contains details of four techniques 
used, which may unfamiliar to the reader, and examples of 
the use of each. 

The four are: 

te 

2. 

Be 

4e 

Model Building. 

Evaluation of Profit Inprovement 
Opportunities. 

Elimination of double counting of 
savings. 

Construction of a Gantt Activity 
Chart and its use.
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FINISHED GOODS. 
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(OUZLING OF TIM PRODUCTION PROCESS).



3.1. 

MODEL BUILDING 
  

As stated earlier the construction of models serves 
tvo purposes. The first is to acquaint the evaluator with 
workings and cost structure of a cepartment; the second to 
provide information for predictions made during the 
evaluation of ideas. 

Starting with the first of these reasons the model 
will initially be a representation of the production process 
of the deparment. Hence the first step in building will be 
an understanding of the stages in the production process of 
the department. Beginning with the materials bought into 
the department, through the various production stages, to the 
finished product. 

Fig.1. is an example of the first model that might be 
constructed for a department. It is a simple model of a 
production area producing two similar groups of products from 
the same 'raw' materials, by different processes, 

In the example shown, after the first process the two 
groups of products A and B, differ in the way they are produced, 
for different production stages, and even form their own sub= 

groups. Then finally all products undergo the sume process 
68s, inspection, before leaving the department as ‘finished 
goods', Thus we can now see the relationships between the 
various stages of production. 

Once we have produced our Production process skeleton, 
the next step is to put the "costing flesh" onto it; in order 
to achieve the second aim i.e., information for prediction of 
effects following action in the mode1/depar nent. The model 
should be capable of supplying the answer to the following 
questions: 

  

1) What are the major costs for each 
stage in the production process? 

2) What effect will actions in any 
area have on the related areas?
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Bole 

(Continued) 

To discover which the most important costs are, we have 

to examine the accounts. In fact it may be sufficient 
to break down the costs into four major areas: 

1. Materials 

2. Labour. 

3. Other Variables Costs (e.c. Maintenance, Power) 

4. Fixed Costs, 

which may show us the most important cost arsa/s. 

E.ge, if the breakdown of the departmental costs where 

as follows: 

1. Materials 1595 

2. Labour 50% 

3. Other Variable 10% 

4. Fixed ane 

the first model we would build is the labour cost model. Since 
the labour cost is the greatest contributor to departmental 
costs, and if savings of a similar magnituded were to be 
attempted in any of the four areas, those in the labour area 
would have the greatest effect on ‘total costs. 

Then using our "process skeleton” (fig.1.), we have to 
evaluate the labour costs at each stage of production. The 
ease with which this is achieved will depend on the availability 

of information.
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OeBes It may be, that some cost centre figures are 
available, giving the labovr cests for each stage of 

production as identified in the first model, However, it 

is more likely that the costs will have to be built up fron 
more basic information, in the following manner: 

1. Determine for each stage the labour 
force i.e., Direct and Indirect Labour, 
Male or Female. « 

2. Determine the average earnings for 
the classof labour in each area. 

3. Then calculate the total earnings of 

the labour force in each area. 

See fig.(2) for the above steps: 

Step 1 - BLACK Pig - LABOUR FORCE. 

2 - RED FIG - AVE.BARNINGS OF OPERATORS 

5 - BLE: FIG - TOTAL LABOUR COSTS IN 
THAT SECTION 

However, in this state (i.6., fig.2) the model is still 

very simple, and the use we make of it from now on will depend 
to a great extent on the facts we need to know for evaluation 
of ideas. 

Cees (to develop our model even further). 

If, in the department in question, the scrap or wastag 
is high, then we might need to know the cost of labour that 
is wasted in producing these non saleable parts The model 
will now become more complex, in so far as it will contain more 
information, 
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LABOUR SCRAP MODEL FOR PROCESS 3B.



  

@.Ge, If we examine the first three stages of product 
group (3) i.e., ( 2B. 33. 4B ) given the following scrap 
information: 

1) Process 2B produces 10% scrap 

2) Process 3B produces 5% scrap 

3) Process 4B produces 5% scrap. 

(Assuming that 50% of work undergoes process 3B), and 
that the scrap produced by the process:Sis not, in the 
present system, discovered until stage 5. Then we can use 

our labour cost model to calculate the: costs of labour at 
each stage in producing scrap parts (see fiess)s 

Note that at those stages subsequent to 2B labour is 
wasted not only as a result of the scrap occurring at that 
stage of production, but also by performing the operation on 
a part which is scrap as a result of imperfect operation at 2B. 

Thus from our latest model we can find the cost of wasted 
labour as a result of producing 10% scrap at stage 2B is: 

  

1) £2,600 : 

2). £1,000 

3) & 700 

£4,300 pea. 

Hence if we reduce the scrap at 2B, we can predict the 

effects on areas 35. and 4B,
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5.2. 
EVALUATION OF PROFIT IMPROVE! 

  

The following ie simply the process of evaluation 

( stages 2 to 6 in the approach ) followad in one example. 

STAGE 2 

Idea - Introduce e shift takeover system on the 

Injection Moulding area. 

STAGE 3 

Sxguments 

Pro. 

Ts. Save naterial wasted during the present shutdown/ 
start up procedure. 

26 Increase the-output capecity, by continuous 
working of the machines, lence increasing the 
sales turnover. 

Con. 

1. Increase the labour costs of Injection Moulding 
area by paying shift takeover allowance. 

2. Increase maintenance costs for the area by 
running machines longer. 

3. Increase the power consumption hence costs for 
the area by continually running the machines.



3.2. 

(Continued) 

STAGE 4 

PACTS REQUIRED. 

dele 

7.2. 

ers 

Let. 

105. 

1-6. 

1.7. 

2elo 

2026 

2056 

2046 

2056 

2.6. 

Pros. 

Wt of D.R.5. (VIRGIN RUBBER) used per 
machine in a shitdoun/start up process. 

Cost of D.R.5. 

Wt. of moulding compound wasted per 
machine ina shutdown/start up process. 

Average cost of moulding compound 

No. of injection moulding machines 

No. of shutdowns per machine per day 

No. of working cays peas 

Operator time wasted each time he shuts 

down a machine. 

Operator time wasted starting up a machine. 

Operator time wasted in "washing hands"! 

Total No. of operators “wasting time" per 
shift 

Total number of shift p.a. 

Present potential output in hours of 
operator working time per annum. 

STAGE 5 

PRODUCTION OF INFO. 

150 germs. 

£0.2577 per kgrme 

1,020 grns. 

£0.1993 per kerm. 

2i 

240 pea. 

6 mins. 

6 mins. 

5 mins. 

8 

ae 

926 x 48 hrs. pea. 

240 } 
5 x 48



Bed. 

(Continued) 

stacy 4 (cont) 

FACUS REQUIRED: 

Tele 

1.2. 

1.3. 

Qe16 

2020 

Bele 

Be2e 

Cons. 
  

Takeover allowance per operator 
per shift. 

Total number of shifts worker per 
operator pea = 

Total number of operators eligible 
for a takeover allowance. 

Present cost of maintenance for the 
injection moulding area. 

Estimated cost of maintenance area 
after increased use of machines. 

Present costs of power to operate 
the injection section. 

Estimated power costs after 
implementation of takeover system. 

STAGE 5 (cont) 

PRODUCTION OF INFO. 

20p. 

5x48 pea. 

240 

27 

Information from model 
or accounts if necessary, 
in this case increase is 

likely to be negligible. 

Again info from a model 
or accounts, in this 
case power is used by 
machines even when 
temporarily shut down 
therefore, there will 
be no increase in costs.



STAGE 6 

- G 26 = 

EVALUATION OF *PROS' AND 'CONS' 

(1) 

(2) 

  

PROS. 
  

Saving in wasted material. 

Cia so 4 125 st) (1.5 x 1.6 2 1.7) 

(1000 40001 2). ia) 

t 

( 150 x £0.2577 + 1,020 x £0.1993 ) (x21 x3x 48) 

( 4000 4000 1 ) 

u 

((D.R.5. )  ( MOULDING COMPOUND ) 

& (0,15 x 0.2577 + 1.02 x 0.1993) x 15,120 

= £3,650 pea. 
  

Increase in output capacity = Extra time available 

= Time previously 'wasted' 

(erie se. Bes jo xed x 255 

(6+6+5) x8x3x5x 48 mins. pa, w 

= 17 x8_x.3 x 5 x 48). hes. pias, 

60 

17x8x12 hrs. psd, 

e's % increase in output capacity = Extra time x 100 

Present capacity 

17x8x12x100 = 34 «100 = 3.7% 

926 x 48 926 
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STAGE 6 (continued) 

. MOTB: in the case of Pro. No. 2 we have not claimed a 
saving because although we have increased our output potential 
the extra output may not be required, e.g., if we are unable 
to sell the extra. However, if we are to c an increase in 
sales } “. for only e small increase in injection moulding 
costs, we must add to our cons arguments the fact that 3.7% 
more labour will be required at subsequent stages of .production. 

  

    
      

  

Hence our total savings from the Pros. argunents 

= 41 +2 (20) 

= £5,650 pea. 
  

CONS. 

1. The total cost of implementing a takeover system. 

= tet X Aee x 103 : 

W 20p. x 5 x 48 x 27 pa. 

= £1,526 peas, 
  

Ww 2. Increase in maintenance costs 202 = 2.1. = 0 

3s Increase in power costs = See "= Sets 0: 

+". Total Cost of the Idea 1+24+3 = £1,326 pa, 
  

« « The Net Saving from the idea 

w £5,650 - £1,326 p.a. 

£2,324 peas 

 



AREA 2 

£10,C00 

  

  

AREA 1 

£10,000   

            
AREA 4 

£20,000 

FIG 4. 

AREA 3 

£20,000
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HLIMINATION OF DOUBLE COUNTING OF        

Before we attempt to eliminate double counting we must 
be aware of its locations, therefore, the first stage of the 

elimination technique is to list the cost areas that each idea 
affects. 

e+e, Idea No. 1 affects cost aree/s 2, 3, 4. 

ere > ” ” ” 2, 4. 

won 3 ” " ” ies de 

won 4 ” " " 1 

Thus we can see from this example that only Idea No. 4 is 
unaffected by double counting of savings. 

Now if the cost areas in the example above are the cost 
areas shown in the fig. opposite we can eliminate double counting 
for ideas 1, 2 and 3. 

Assuming for simplicity that each idea reduces the costs 
in each area it affects by 10% then the initial evaluation of savings | 
would be as follows. 

No. 1 10% of £10,000 + 107 of £20,000 + 10/6 of £20,000 

= £1,000 + £2,000 + £2,000 = £5,000 p.a, 

No. 2 10% of £10,000 + 10% of £29,000 

= £3,000 peas 

No. 3 10% of £10,000 + 1075 of £20,000 + 10/6 of £20,000 

= £5,000 p.a. 

3.e.; a total of £13,000 p.a. 
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Dede 

(continued) 

But because Idea No. 1 reduces the costs in areas 
2, 3 and 4 by 10%, Idea No. 2 now saves 10% of costs which 
have been reduced by Idem 1. 

ise., 10% of £9,000 (Area 2) + 10% of £18,000 (Area 4) 

£900 + £1,800 p.a. a 
tt £2,700 pea. cf £3,000 p.a. originally, 

and savings from Idea No. 3 are now acting on costs reduced 
by ideas 1 + 2. 

  

dee, 10% of £8,100 (Area 2) 

+ 10% of £18,000 (Area 3) 

+ 10% of £16,200 (Area 4) 

u £810 + £1,800 + £1,620 

uw £4,230 p.a., ef £5,000 p.a. oritzinally, 

  

« . total for the three ideas is now £11,930 p.e. against an 
original figure of £13,000 p.a., i.e., total savings have been 
reduced by £1,070 p.a. 

  



DATE 

  coma 
(EEK ENDING 

sta ane e 
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SHE GANTT ACTIVITY CHART 
  

This chart is basically a simple bar chart, which is 
up-dated by increasing the lengths of the bars each week 
rogress is achieved. The chart should show the following, 
based on the project programme). 

1. The starting date for each project. 

2. The length of time set for each project. 

3. The target date for completion. 

4. The percentage of work done to date. 

5. The percentage of the set time which 

has elapsed to date. 

Hence the chart will show whether or not projects are on 

schedule. 

Allowed time for project. 

      

Elapsed time to date. 

% of project completed to date. 

a 

a 

  

  

FINISHING DATE 

  

  

  

      

  

Gee La 8a ' eet oat scat cei eee ' leas 

3/1 10/4 17/4 24/1 3t/1
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Bete 

(continued) 

Information gained from the example of the chart shown: 

Idea No. 1 behind schedule. 

Idea No. 2 ahead of schedule. 

Idea No. Ww not yet started. 

Idea No. 4 on schedule.
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UCTION 

To quote a Group Industrial Engineering manual, "The 
Dunlop approach to management and control emanates from the 
Management Plan, in which are set out the financial targets 
that have to be achieved." However, although much time is 
spent preparing for the future, little time is taken to examine 
the past. . 

The accounts do not indicate, in most forms of 
presentation, how effective management and control have been. 
Indeed overall financial targets could have been achieved by 
good fortune rather than good management. Examples occur of 

effects cancelling each other out, e.g., an increase in wages 

rates offset by a reduction in labour, leaving the wages bill 
unchanged. 

The purpose of a Gross Retrospective Analysis (G.R.A-) 

exercise is to determine quantitatively the reasons for change, 
or absence of change, in profitability during a particular 
period. 

There are of course many changes that can occur within 
a department that msy not, in the final presentation of accounts, 
be apparent from the balance sheet, . 

In fact by G.R.A. it should be possible to progress from 
the financial state of the department at the beginning of the 
period under review, via the financial effects of actions taken 
or imposed on the department during the period, to the financial 
situation at the end. Certainly in the majority of cases the 
financial effects of particular actions will not be apparent from 
the accounts. 

Hence good or bad management actions can be overlooked 
or hidden by presenting a general (gross?) financial picture of 
before and after, with little or no consideration for the 
transition stages. Rather like a body building advert showing 
"Mr. Muscle" before and after the course, making no mention of a 
two year interim period in which "M1. Muscle" was off work for a 
total of 15 months with dislocated elbow and kmee joints, caused 
by using the magnificent body building machine! 

  

These "dislocations" as well as the reasons for his 
“improved physique" should become apparent after the G.R.A. of 
such a situation.
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INTRODUCTION: (continued) 
  

It is also possible that this type of anslysis may 
indicate particular areas that, with improved management or 
control, could lead to significant improvements in profitability. 

e.g. The discovery that a change in product mix had 
affected profit, might suggest that the mix be manipulated to 
maintain or improve the profite 2



2, DHE APPLICATION AND TECHNIQUES OF G.ReAe 

The analysis can be broken down into three phases 
as follows: 

i. Examination of the ‘balance sheet’ to 
determine the change in profit ovér 
the period to be considered. 

2. Collection of information required 
to explain the change in profit. 

36 Evaluation of the financisl effects 

of individual actions in the 
department. 

The approach aims to isolate the individual 
reasons for change in profitability, and then show that 
the sum total of all the changes is equal to the change in 
profit. 

In fact, the compilation of all changes into a 
final "balance sheet' helps to put into perspective the 
effect of individuel changes. Also it serves as a check on 
the accuracy of the information provided. 

The explanation of G.R.A. is accompanied by a 
worked example of its application, on a set of figures 

produced for the purpose of this example.



Balance Sheet. 
  

PERIOD 1 2 

SALES REVENUE £105,000 £142,000 

TOTAL COSTS £100,000 £109,960 

PROFIT £ 5,000 £ 32,040 

fig. 1. 
 



2.1 EXAMINATION OF THE BALANCE 

~H4~ 

  

  

The purpose of the first phase is to establish 
the change, or in some cases the lack of change, in the 

profit of the department under review during the assigned 

period of time. 

The simple balance sheet in fig.1. opposite, 
shows that the profit has risen from £5,000 during period 1, 
to £32,0404 during period 2. i.e., an increase «of £27,040, 

In this case the rise can be attributed to an 
increase in total costs accompanied by a greater increase in 
sales revenue, producing a net increase in profit of £27,040. 
However, we must dig deeper if we are to discover whether 
the increased profit is a result of good management and 
control, or good fortune i.e., favourable actions beyond the 
control of management. 

  

  

In fact we can have a series of situations in which 
profit may or may not change, which reveal nothing about the 
effectiveness of actions taken in the interim period, as can 
be seen from the table of changes below: 

  

Profit n/c n/c . ¢ c 

Sales Rev. n/c c n/c c c 

Total Costs n/c G ce n/c c 

w/e - No change 

¢ - Change 

Even this table can be misleading since within the 

Sales and Cost figures there can have been many changes with 
zero net effect. It is these changes we aim to quantify by 

GRA.
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« 2626 COLLECTION OF INFORMATION 
  

4s was seen in the last section we have two 
major areas for analysis: 

1. Sales Revenve 

2. Total Costs 

If we examine these areas in detail we find 
that there are a number of factors, which can affect 
the overall figure for the area. 

  

+2, 1202.1 SALUS REVENUE 

‘ 
This is the simpler of the two areas to analyse, 

since there are basically only three factors, which 
control the income from sales: 

i. Prices of goods sold. 

2. Quantitiss of goods sold. 

3. Product mix. 

Thus if we are to compare sales revenues over 
@ period of time, then we must be aware of the effects 
of variations in any of these factors. 

To analyse any causes of change in Sales Revenue 
we must have the following data for perio’s 1 and 2: 

1. Quantities of each product sold. 

2. Prices of individuel products,  
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222.1 SALES REVENUE: (continued) 

Boh .2. 

From this date it is possible to calculate the 
effects of variations in any one of the three factors. 
The method of analysis is explained in section 2.3. 

TOTAL COSTS 

Many factors can affect Total Costs besides 
Sales Revenue, so the first step is to obtain a break~ 
down of total costs. 

However, no analysis of these costs can be 
attempted until a comprehensive list of all actions 
taken in, or imposed on the department during the period 

under review has been obtained. ‘This list can be sub- 
divided into the following mainheadings: 

  

    

1. Implications of the changes in volume of 
goods manufactured, to be expressed in 
terms of changes in materials, labour, power, 
maintenance and other variable or semi variable 
costs, end also "fixed costs". 

  

2. Implications of changes in mix of products 
being manufactured, 

3. Labour figures ie., number of employees. 

4, Enforced cost actions, e.g., increases in 
material and labour ccsts. 

De Cost reduction actions taken during the period. 

6. Cost reductions of non too clearly defined 

origins e.g., fall in scrap costs, possibly 
due to improved operator morale. 

7. Changes in Fixed Costs - likely to be beyond 
the control of management. Indeed in some 

cases figures for "fixed" c s for individual 
departments may not be available, e.g., if the 
accounts department does not allocate general 
factory fixed costs to individual departments, 

   



SALES REVENUE 7ICURES 
    

  

  
  

  

  

  

  

PERIOD 4 

Product No. of units sold. Price per pnit(£) Revenue(s) 

A 100 250 25,000 

B 200 400 20,000 

¢ 100 200 20,000 

D 400 50 20,000 

£ 200 400 20,000 

TOTAL 4,000 units £105,000 

PeRton 2 

A 100 250 25,000 

B 300 110 33,000 

¢ 450 200 30,000 

D 300 80 24,000 

E 250 120 30,000 

TOTAL qiicouieits £142,000 
  

  

fige2o
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EVALUATION OF THE FINANCIAL 3 CTS OF ACTIONS 

ON SALES REVENUE AND TOTAL COSTS. 
   

SALES REVENUE 
  

As we stated in the previous section we require 
two sets of information for each period, to analyse the 
reasons for change in sales revenue, they are: 

1. Quantities of individual products sold, 

2. Prices of individual products. 

For the department we are considering the sales are 
shown in the table opposite fig.2. ‘The first facts 
that are apparent from the table are: 

1. Sales Reyenue has risen by £37,040, 
a fact that we shall attempt to 
explain by G.R.As 

2. The total volume of parts sold has 
risen by 10%. 

3. The average selling price per unit 
has risen by £24 from #0>te105 000 ) 

1,000 ) 

in period 1, to £129.1 (142,000 } in 
1,100 

period 2, 

fhe problem is to separate the effects of changes in 
the three factors, mentioned in 2.24, which affect 
the income from sales. Of the several ways of doing 
this, we recommend the following. 

The first reason for an increase in revenue is 
price increases. In this example we can assume that as 
a result of price negotiations, prices rose rrom those 
in period 1 to those shown in period 2. fo analyse the 
effect of price increases, we simply calculate the sales 

revenue for the units sold in period 1, at the price 
charged during period 2. This calculation is shown in 

the table fig.5.



  

PRICE INCREASE EFFECT CALCULATION. 
  

No. of units 

  

  

  

  

Product sold in Pd. 

A 100 

B 200 

c 100 

D 400 

E 200 

TOTAL : 1,000 units 

fig.3. 

No. of units 
Product sold in Pd. 

A 4100 

B 300 

c 150 

D 300 

BE 250 

TOTAL ¢ 41,100 units 

Piges. 

  

Price per 
unit Pa,2(£) 

250 

400 

200 

50 

400 

5 evenue(£) 

25,000 

22,000 

20,000 

32,000 

24,000 

£123,000 

Revenue(£) 

25,900 

30,000 

30,000 

15,000 

25,000 
  

£125,000 
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22:3.1.SALES REVENUE: (continued) 

Then by comparing this figure for total revenue, 
with the actual revenue for period 1, i.e., £105,000 
we can find the effact of price increases. 

i.e. The increased prices resulted in an increase of 
sales revenue of £123,000 ~ £105,000 = £18,000 

      

The second factor to consider is volume. In this 
example the total sales have risen by 100 units i.e. 10%, 

Now a straight increas of 10 in volume, on total sales 
of period 1, would it _in an ine of £10,500 in 

sales revenue. i.e. The volume effect is simply the chenge 
in volume applied to the initial sales revenue. 

        

Thus these two factors account for £28,500 out of 
a total change in sales revenue of £37,000; leaving a 
£8,500 increase, which we wuld expect to attribute to a 
change in product mix. 

The product mix calculation can be performed in the 
following manner. 

Firstly, calculate the sales revenue for the units 
sold during period 2 at the prices charged during period 1 
i.e., the reverse of the calculation performed for evaluation 
of the effects of price increases. This calculation is shown 
in the table fig.4. 

Secondly, calculate the sales revenue from period 1 
volumes scaled up proportionally to the overall volume in 
period 2. 

i.e., in this case Sales Rev. for period 1 x Tot.Vol.period 2 
  

Tot.Vol.period 1 

= £105,000 x 4,100 = £115,500 
1,100 

hen the effect of change in product mix is the difference 
between the first and second calculated revenues. 

i.e., The change in product mix resulted in an increase 

in revenue of £9,500.



TOTAL CCST BREAKDOWN. 

  

  
  

PERIOD 1 (£) 2 (£)~ 

Materials 10,000 12,000 

Labour 40,000 45,000 

Maintenance 5,000 3,960 

Power 3,000 3,000 

Others DO ce 

TOTAL VARIABLE COST 60,000 65,960 

Fixed Costs 40,000 44,000 

TOTAL COSTS 100,000 109,960 
  

  

fig.5. 
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2.5.2. 

SALES REVENUH: (continued) 

However, this is not the £8,500 increase we 

expected, and in fact from our calculations we 

would expect the following change in revenue: 

  

From price changes - + &8,000 

From volume changes + £10,500 

From mix changes + & 9,500 

giving a total increase of + £38,000 against 
an actual increase of + £37,000 

The reason for the difference between the 

actual and calculated increase in revenue, is that our 

calculations do not take into account the "interaction 

effect" between price changes and volume changes for 

individual products. 

In fact in this case this "interaction effect" 
reduces the sales revenue by £1,000. Indedd if 
calculations of effects of chan, are perform 

have indicated, then the difference between the total 

Calculated change and the actual change can be attributed 

to this effect. 

    

A simple mathematics] explanation of the reason 
for the occurrence of this effect can be found in 
AppendixA. This explanation also forms the basis of a 

single simple table, which when produced can be used 

to evaluate all the values of changes including the 

interaction effect. 

  

The first piece of information we require for the 
total cost analysis is a simple breakdown of costs, as 

shown in fig.5. opposite. We have a net increase of £9,960 

in the total costs of the department to account for. 

However, fixed costs ere often heyond the control of 

departmental management. If that is the case here, we have 

an increase of £5,960 in variable costs to account for.
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2.32- TOTAL COSTS: (continued) 

The second set of information we require is a 
comprehensive list of all changes that have taken place 
in the department, which affect the variable costs, In 
this case they are shown below: 

  

List of changes made or imposed on the departmént. 

1. Increase in volume - 10% 

2. Gost reduction actions: 

A Project 1 saved 3 operators 

B Project 2 saved 7 operators 

C Project 3 saved 4 operators 

D Project 4 saved O operators 

EB Project 5 reduced maintenance 
requirenents by 40% 

3. Iabour figures: 

PSRIOD 1 = 40 operators PERIOD 2 - 50 operators. 

4. Imposed cost actions. 

A. Material cost increases 

( a) 9% on raw material costs. 

(41) 207% on maintenance materials costs. 

B. Wages increased by 50% 

C. Maintenance wages increased by 5075. 

5. No cost reductions of non defined origins, 

6. Fixed costs increased due to increased staff 
salaries. 

Now we have the information required te account for the 
changes in the various sections of varizble costs, We 
must now examine the variable costs individually, and 

see which actions had an effect on them.



b.3.2 20TAL COSTS: (continued) 

Material Costs. 

From fig.5. we see that we have an incroase of 
£2,000 in materials costs to account for. The increase 
hes been caused by: 

14. A volume increase of 10%, Assuming 
that each product contains approximately 
the same quantity of materials, then a 
10% increase in volume would resvlt in a 
£1,000 rise in materials costs, 

2. We also have & 9% increase in raw materials 
costs, and 9% of £10,000 = £900, 

The two factors account for £1,900 out of a £2,000 

increase in materials costs. However, once again we have 
an "interaction affect" between price and volume ( see 
Appendix B ) and this accounts for a further £90. 

Thus we can say that the increase in materials 
costs was caused by: 

1. Volume change + £1,000 

2. Price increases +& 900 

3. Interaction effect +£ 90 

£1,996 

The £10 difference between the actual and calculated 
ehange in materials costs is in fact due to a rounding error, 
caused by the selection of figures for this example. However, 
there are Other reasons that might give rise to a similar 
discrepancy. 

  

e.ge, (1) The estinate of a xr in prices 
may have been based on an average 
figure for a number of prices making © 
the total materiais costs, 

  

(2) There may have been some management 
actions, which aff ad materials 
costs and are unknown to us. 

 



2.322. TOTAL COS 

  

(continued) 
  

Haterial Costs 

N.B. It is worth noting that in this case the materials 
cost is only 10% of the total costs. If howe er, it had 
been the most importent cost, it .might have been necessary 
to analyse the effect of a change in product mix, especially 
if all products did not contain the same quantities of 
materials. 

    

Lehour Costs 

The labour costs have increased by £5,000, whilst 
the number of operators has lien by 10 from 40 to 30. 
Now from the list of actions sifecting the department we 
see that the Dllowing have affeciollabour costs: 

    

ie A 10% increase in volume we assume would 
indicate the need for a 10/6 inereasd in 
labour. 

  

2. However, we have 3 cost reduction projects, 
which resulted in labour reductions:   

Ae Project 1 saved 3 operators. 

Be Project 2 saved 7 operators. 

C. Project 3 saved 4 operators, 

i.e., A total saving of 14 operators. 

For the purpose of analysis it is important to lnow 
whether the savings were made before or after the volume 
increase. Let us suppose that in this case it was after. 

3. We also have wage rises due to negotiations 
and incentive schemes, resulting in an 
average increase in labour costs of 507.



2o3e2. POUT COSTS: (continued) 

Labour Costs 

The order in which we account for the effects 
is dependent on the order in which the labour chenges 
occurred, i.e., in this case the volume effect 
before savings. 

Therefore, we can say the actions have the 
following effect: 

4. The volume increase of 10% resulting in en 
increase of 107 of £40,000 = £4,000 or 4 operators. 

2. The labour reduction projects reduced the 

operating strength by 14 operators i.e., a 
saving of £14,000. 

3. Finally, wages rose by 50% i.0., 50% of, 
(£40,000 + £4,000) - &14,000 = 50% of £30,000 

= £15,000 

Thus we can account for the change in labour costs 
as follows: 

— 1. Volume changes increased costs by + — 4,000 

2. Labour projects reduced costs by - £14,000 

3. Wage negotiations increased cost by + £15,000 
  

giving a net increase of labour costs of + £5,000 

There are a number of points that should be noted 
about the aboveevaluation of changes: 

1. The absence of an interaction effect. 

2. ‘The fect that if the wages calculation had been 
performed as either the first or second calculation, 
then all the effects would have been larger, but 
the net effect the sane.
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* 243.2. Tova, COSTS: (continued) 
  

Labour Costs, 

3. In certain cases it may be necessary to consider 
the effects of change in product mix. 

However ell these points gre dealt with Sn Appendix B. 

Whilst we are looking at the reasons for changes in 

labour costs, there are cther ratios, easily produced, which 

may indicete how effective manegement of labour has been: 

For example: 

1. Average wages of operators. 

2e1- Value edded per operator = Sales 
   

    

lo. of operators 

202. Value added per operator after the effects of 
price increases and product mix changes have 
been accounted br. 

3. Average labour cost per unit ~ the usefulness 
of this figure will depend on two factors: 

A. Labour content of different products 

B, Change in product mix. 

For the accounts we sre examining the retios are as follows: 

  

Av. Wages per ope £1,000 per period £1,500 pez period 

Value added £2,375 
per op. 

Av.Labour Cost eo 40) £& 40.9 

per unit 

  

So we can see from the io that the average wages have 

risen by 50%. However, the average cost per unit has 
remained almost constant, and the value added per operator, 
after price increases and mix changes, has risen by approxi- 
mately 63%. This indicates that whilst wages have risen by 
an apparcntly substantial amount, improve management of 
labour has more than compensated for the increases. 

  

    

 



23.2. TOTAL COSTS: (continued) 

Labour Costs 

  

Depending on major cost areas of your own 
department you may generate othermtios, which would 
be useful in evaluating performance. 

  

Finally, it is often of interest to management 
to know to what extent inflation affected the rise in 
wages. e.g. if inflation over the period had been 
approximately 207 then management would have expected 
"a cost of living” rise of the order of 20% to be 
negotiated, before any other demands for increases. 80 
we might wish to show our changes in labour costs as 
follows: 

  

1. Volume changes increased costs by + £ 4,000 

2. Labour project reduced costs by ~ £14,000 

    

3. Inflation increased costs by + £ 6,000 

4, Parther wages negotiations 
increased costs by * + £ 9,000 

giving s net increase in costs by + £5,000 

This presentation does also show managewent savings in a 
more favoursdle light, since we can now compare savings 
of £14,000 against increased costs of £9,000, 

N.B. This inflation effect can also be examined for 
for price increases. In this case man 
assume that prices will increase at the same 
inflation, and then the real effect of negotiations is the rise 
in prices above the rate of inflation. 

  

   

      

Maintenance Costs 
    

The maintenance costs have fallen by £1,040. In 
this case maintenance costs in period 1 are made up of: 

£3,000 -— materials 

£2,000 - labour 

( We assume that maintenance costs ao not vary with volume. )
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2.3.2. TOTAL COSTS: (continued) 

Neintenance Costs 

Now maintenance materiels priceshave risen by 
20%, and labour costs by 5     

ieee, @ ‘total increase of £600 + £1,000 = £1,600 
to £6,600. 

However, due to management actions maintenance 
costs have been reduced to £3,960 not increased to £6,600, 
so managements saving is £2,640. 

This assessment could have been arrived at a 
different way, it if were knorn thet the reductions in 

labour and materials were both 40 

Coes & 4058 reduction in maintenance costs by 

menagement actions would have saved: 

AG) €1,200 - in material costs 

(2) £ 800 - in labour costs 

= £2,000 

However, beceuse of the materials and labour increases we 

have instead savings of 4£1 200 x 1.20 = £1,440 

& 800 21.50 = £1,200 

£2,640 
  

This checks with accounting figures because without savings 
we would have had costs of £3,000 x 1.2 = £3,600 

%g2,000 x 1.5 = £3,000 
  

£6,600 

which less savings gives a net figure of £3,960
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#._ 2.3.2. DOTAL COS! 

  

: (continued) 
  

Pover 

Power costs and “other" costs are almost 
insignificant in comparison with total costs, and 
have not changed, so we can ignore them. 

Fixed Cost 

  

These costs have risen by £4,000. This might 
bave been caused by an increase in staff salaries. 
However, in many cases fixed costs are allocated to 

departments by tne accountants, and are in many instances 
beyond the control of management. It is perhaps rorth 
noting that because the costs are "fixed", the accountant 
is often able to predict them with a reasonable degree of 
accuracy, and in this case the increase of £4,000 may 
well have been budgeted for. 
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+204. SUMMARY OF THE TOTAL FINANCIAL EF¥SCTS OF ACTIONS: 

Change in profit = + £27,040 
    

Financial effects of changes: 

Sales Revenue? 
  

  

  

  

Price increases + £18,000 

Volume increases + £10,500 

Product mix change + £9,500 

Interaction effect - £1,000 

+ £37,000 + £37,000 

Material Costs 

Volume increases + £1,000 

Price increases +£ 900 

Interaction effect +£ 90 

Rounding error sé 10 E 

+ & 2,000 =It/ 2,000 

Labour Costs 

Volume increases + £ 4,000 

Cost reduction actions - £14,000 

Wage: increases + £15,000 

* £5,000 ~ £5,000 

Cost reduction actions - £ 2,640 

Price and material rises + £ 1,600 

= £ 1,040 _ + £ 1,040 

Power and Other Costs 9 0 

‘ized Costs + £ 4,000 
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2.4.(Continued) 

Thus we have a change in profit of + £27,040 from 

the calculated values of various effects, compared with an 

actual change of + £27,040. 

N.3. In the above table increases in costs as compared 

with increases in revenve have en adverse effect on profit. 
So when the net effect of actions on different costs are 
totalled to obtain the final change in profit their sign 
changes i.e. increases become negative, and vice versa.
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In the analysis of change i: 1e we found 
that the net effect of the three reasons for change that ve 
considered, were not equal to the actual change, At the time 
the reason for the difference was attributed to an "interaction 
effect" between price and volume changes of individual products. 
This is shown to be the c: if we produce some simple mathe- 
matical ge in revenue, for each of the three 

effects we considered. 

      

  

       

  

Let Pye = The price of a unit of product A in period 1. 

Va = The number of units of product A sold in period 1. 

Pp, + aP, = The price of a unit of product A in period 2, 

where ap, = The change in price of a unit of product A. 

and Vg +dV¥q = The number of units of product A sold in period 2. 

similarly avy = ‘The phates in the number of units of product A sold. 

Then, if we apply a similar notation to the price 

and volume of products B, C, D and E fér periods 1 and 2, we can 
express the revenue for each period as follow 

  

Total Sales Revenue for period 1 

= Boy +P Y Py i te Py vy a Py Ves Py Vy Py "2 

We can call this expression = 2a Pav 

Where Duis a summation sign giving rise to the 

  

first expression.
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Similerly the Total Sales Revenue for Period 2 

= (Py + dP) (Vy + aV,) + (Pg + aPg)(¥g + a¥g) + 

(Py + dP, ) (V, + ae i+ (25 + AP Vy + avy) + 

(2, + aP, ) (YW, + av.) 

a7, bee eer) Gy av ) 

Then the change in Sales Xevenue between period 4 and 2 

w Py, 542 ie (ymay, ) Sale 

Die. +2 Pav +2ivar +2iap. av. - 2) Pv. 

ZY 2 +2P 

wt 

   w 

  

Now turning to the .caleulations which we performed 

1. ‘The effect of price change we said was 

equal to the Revenue from Period 1 Volumes @ Period 2. 

Prices - Revenue from Period 1 Valymes @ Period 1 Prices” 

which expressed in the terms we have used above is 

2 = 
De (Pipe) . Pavs 22) P. Vo) 4o,Veak eee 
= 
Ze V.aP 

This is the. first term in expression A. 

u 

2, he effect of volume change we said was equal to 
the percentage change in volume x Period 1 volumé © Period 1 
prices ( ise. Period 1 Revenue). 

= aay, eu P ve 
Lf 

  

3. The effect of the product mix change we said waa 

. equa} to the Revenue from Period 2 Volunes @ Period 
1 prices minus Period 1 venue adjusted proportionally 
to the overall volume ch € 

   
     

  

SPP OG avy 2yPV. x 2ul Vaan) 
Sy



  

  

                  
  

  

  

      

Vol. | Vol. Price Price 
in in in in 

Product.| Pa.1.} Pd.2. av Pa.i.(£)} Pd.2.(£)} aP(e) | aP.av(e) 

A 400 100 0 250 250 0 0 

B 200 300 4100 {| 100 110 +i0 +1000 

c 100 150 +50 200 200 0 0 

D 400 300 -100 | 50 80 +30 +3000 

EB 200 250 450 100 120 +20 +1000 

TOTAL | 1000; 1100 4100 1000 

= Vj =VWdav] = av = dP,dV 

fig.6. % 

—— 
Product VxaP (£) Pxav (£) Pxv (&) 

A Co 9 25,000 

B + 2000 + 10000 20,000 

¢ 0 + 10000 20,000 

D + 12000 = 5006 20,000 

E + 4000 + 5000 20,000 

oe 

TOTAL + 18000 + 20000 | 105,000 

= ver = Pav = PV.     
  

fig.7. 
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Now the volume effect + the product mix effect 

  

=  Ziavx2ap.v. +lip.(veav) - D:p.v. xdV+ av) 
20 Ziv 

  

  

= ea av. 

  

  

Ve #VeaP.V, 424 5 
ZN. 

PoP Ve A ode BP. LidV 
Zay 

—< 
Z.nP.d¥. 5 i 

This is the second term in expression A. 

Thus we have accounted for the first twe terms in 
expression A, leaving only Lae. aV, which when expanded 
is equal to: t 

aP, av, A + @Pp aVp + dPo aVo + aPp aV¥p 

+ ap, avy 

i.e., the effect of the interaction of price and volume changes 

for individual products, 

  

If we look at fig.6. opposite we can see that in fact 
LP. dV = -£1,000, and we must adjust our : calculated change 
in revanue by this amount, which reduces the figure from + £38,000 

to the actual figure of + £37,000. 

  

Indeed if we add to fig.6. the table shown in fig.7. we 
have all the information uired for an exact evaluation of all 
reasons fcr change in revenue. Also this full table would be 
useful for future referejice when considering the effects of 
possible changes in future schedules. It could be used to 
determine those changes, which would have an adverse effect on 

revenue, end hopefully lead to their being rectified. 
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Finally, it is useful to knOW when the interaction 
effect is unimportant i.e. zero.- This condition will 
automatically occur when either: 

1) There are ne price changes during the 
period under consideration i.e. 

QP mo | fee P. av = 0 for every product 
or, 

2) There are no changes in total volume and    

  

product mix i.e. no changes in individual 
volumes. 
so, dV = 0 and aP, aV = 0 for every product 

Otherwise we must have an interaction effect analysis. 

N.B. We can use the tables shown in fi, 6 and 7 to 
calculate the effects of changes for various variable costs 
provided we know the amount of variable cost for each product. 
Similarly if we know the profit margin on oa roduct we can 
calculate directly the effects of change in price, volume, 
and mix on profit. 
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26 
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Appendix B 
  

  

Materials Costs. 

In this case we can apply the expression derived for change 
in revenue, to the change in materials costs. 

  

i.e. Change in costs = P.aV + V.dP + 4.P-d.V5 

In this cease since we are ignoring the effect of product mix 
change, the volume change effect is simply P.d V. The price 
change effect hing V.d P. 

  

If materials costs for period 1 where composed of: 

1,000 tons of material @ £10 per ton. 

then fi &10 aP = +4 9% of £10 = + £0.9 ut 

v + 100 tons. u 1,000 av 

So change in costs 

  

= &1,000-+ £900 + £90 = + ‘£1,990 

i.e., as stated d.P.d.V = + £90 

( In fact we are still £10 short of the actusl change in 
per however, since this represents an error 1% we can ignore 

it}. 

Labour Costs 

You may remember in the analysis of labour costs we 
apparently hed no interaction effect in our caleulations. This 
was in fact because for each of the hbour changes there was no 
wagés change, and so in each case dP = O .. dP.4d.V. = 0 

dV = change in the number or operators), ‘Then when veges 
changed dV = O so once again, dP dvY = 0. 

   

In fact the occurrence of the interaction effect does concern 
us, if as was mentioned, we considered that wages changes could 

have accompanied one of the volume changes. 

  



3 nN
 

a t 

2habour Costs: (egntinued) 

We kmow that labour costs are dependent on two factors: 

(i) Wages per operator - P. 

(ii) Number of operators - V. 

Now in our example d¥ was first dependent on change in 
volume of units produced and then on management actions. 

So we might express the change in labour costs in the 
following way: 

(4) PL avi. + Vl.dPl + dPl,avl 
a+ 

(2) P2, av2 + V2,aP2 + 4P2,av2 

where dVl = change in no. of ops. due to volume changes 

dV2 = change in no. of ops. due to management sections, 

Ploo= wages per ope at the beginning of period 1. 

P2 = wages per op. at the beginning of period 2. 

Then depending on whether the wages increase occurred during 
period (1) or (2) we have the following: 

A Vi = 40 opss FL = 7£1',000 

avi = +4 ops. adPl1 = 0 + No wages rise 

Then the change in costs = £1,000 x 4+40x0+4+4x0 

" + £4,000 ( = Pl.av1) 

So for period 2 ve have? 

v2 = 44 P2 = £1,000 qi 

av2 = «4 ap2 t + £500 

giving a change in costs of P2 dV2 + V2 dp2 + dP2.av2 

= +&1,000 x ( ~ 14 ) + £00 x 44 + £500 ( - 14 ) 

= -=£14,000 + £22,000 - £7,000 

= + £1,000 
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2. Labour Co: (continued) 

  

So we would express the change as follows: 

4. Due te Increased Volume + £ 4,000 

2. Due to Managemmt Action ~ £14,000 

3, Due to Wages Increases” + £22,000 

4, Due to Interaction Uffect + & 7,000 
  

giving a net effect of + £ 5,000 (equal to the 
actual char 

  

In the above evaluation ement savings are only 
£14,000; however it would be reasonable to argue that in fact 
the interaction effect was also caused by agenent actions 
and so the effect could be absorbed to inc: savings to 

£21,000. 

        

Alternatively B. 

Nay = 40 FR. = £1,000 - Period 1 

avi = 4+ 4 Ari = + £500 

Then change in costs = £1,000 x 4 + £500 x 40 +£500 x 4 

in period 4 = +£4,000 + £20,000 + £2,000 

= + £26,000 

and V2 = 44 «ee = £1,500 

av2= 14 dF2. = QO ~ No wages rise. 

Then change in costs = -~ 14 x £1,5007+ 0x 44+0x - 14 

in veriod 2. 

u - £21,000 = Effect of 
Manegement Actions.
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-26 Labour Costs. 

Again the net effect of the changes + £5,000 only 
in this case the interaction effect is between wages and 
ineréase in operator strength due to volume change. 

   

So we can see, by comparing these figures with those 

produced in the original analysis, that whilst each method 

produces the same correct end result, the values assigned to 
the individual reasons for change may vary significantly. 

  

  

    

Finally, if we were to examine the effect of a change 

in product mix on labour costs, we would have to determine the 

cost of labour of each product, and then perform the seme type 
of analysis as vas used when we examined the effect on sales 
revenue, using labour cost inatead of price in the calculation. 

      



APPENDIX I. 

DETAILS OF WORK PRODUCED BY COMPANY 

EMPLOYEES ATTEMPTING TO PERFORM PROFIT 

IMPROVEMENT WORK .



LOCKHEED 

LARCUR MODEL. 
  

  

ks the ch: s to the vario: 
1 and an average cost attr: 

1g in the Lockheed Department were oe locate od 

    Over a period of 9 
cost codes 
The op tives 

to the vario 
From the inf r 
the various sections. 

      

  

eee a} 
     

  

sible to allocate costs to 

1.1.0, Rubber Pre Cost Code 3120/D 

  

Charges allocated were based on the average of the 
latter 2 weeks of the G week period, due to shift 
changes i.e., 3 snifts to 2 shifts. 

£218 x 52° = £11,336. 

            

   

1.220; 

Weeatle Cost Code 3122/D & I 

* 17 Male Directs and 3 Male Indirects 

$326" 052 0e=) 542,952 dea, 

Cost Code 3123/4 & I 

5 Mele Directs £207 x 52 = £10,764 

3 Male Indirects £796 x 3/13 x 52 = & 9,568 

1.2.3. Bdevicks Cost Code 3123/28 

27 Male Directs £1,315 x 52 = £68,380 

10 Male Indirects £796 x 10/13 x 52 = £31,824 

TOPAL = 920: ; 

1.3.0. 

  

fein Cost Code 3124/D & I 

41 Male Direct = £2,704 

   

   7 Females Direct



120.0 CCST_BIBAKDONN 

1.3.06 

1o3s20 

1.5.36 

1ede4e 
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Finishing: (continued) 

Auto Tathes ” 

2 Male Directs £118 x 52 

Hand Lathes 

1 Male Indirect £54 x 52 

2 Fenales " . 
£271 x 52 

7 Females Direct 

TONAL = £17,004 nas, 

Double Cut Lathas 
  

2 Male Indirect £103 x 52 

1 Fensle £143 x 52 

6 Fenales Direct 

TOTAL = £12,792 peasy 

  

1.35.6. 

1 Hele Direct 

Cost Code 3125/A 

= £6,136 pine, 

Cost Code 31 25/3 

£ 2,803 

£14,196 

Cost Code 3125/D 
u £5,356 

" £7,436 

Cost Code $126/D & I 

= £3,016 

1 Fenale Indirect £246 x 1/9 x 52 

TOTAL = £4,457 Defies 

  

1 Hale Direct ox 52 £4 

5 Females Indirect £82 x 52 

BOTAL = £6,812 petiey 

= £4,421 

Cost Code 3125/C 

£2,548 

u £4,264



1.5.0. 

1.6.0. 

41.70. 

1.8.0. 

41.9.0. 

  

Inspection Cost Code 3127/D & I 

47 Female Directs | £1245 x52 = £64,740 

6 Fomales Indirect £164 x 52 & 9,568 

BOTAL = £74,308 Does 

Cost Code 3224/D 

  

1 Male Direct £238 x 1/5+x 52 = £2,475 

8 Females Dircct £216 x 52 = £11,252 

SOTAL = f15,707 vezey nat tea 

Cost Code 3128/3 

  

2 Females £219 x 2/7 x 52 0 £3,255 p 

    

1.7.1. Internal Cost Code 3128/3 

5 Feunles £219 x 5/7 x 52 " PR AIS petes 

1.7.2. External Cost Code 3120 

Cost of finishing parts outside the 

factory = £208 x 52 

1.7.3. Institut z 

“Invoiced 1975 

  

Sorting 

  

5 Fomeles £246 x 5/9 x 52 = 

Count .Sont and    
3 Males £85) uw nN

 " a ie OQ =I
 

I 

1 Fenale i 52 = £1,612 

 



mt Ale 

  

1,0,0, 60s” KDOUN 
  

1.10.0, Mash Cost Code 3126 

u 3 Females £246 x 3/9 x 52 £4,263 pokes 

1611.06 

  

Cost Code 3128 

3 Females £156 x 3/5 x 52 £4,835 pete, 

  

Services 1.12.0. Departmental 

  

Cost Code 3224/D 

4 Vale Directs £238 x 4/5 x wn
 2 = £9.901_vea., 

1.42.2. Nould Stores Cost Code 3128 
  

3 Males £837 x 3/20 x 52 = £6,873 vers, 

  

. Cost Code 3128 

14 Males Indirect£837 x 14/20 x 52 = £32,074 

" 1 Fernle " £156 x 1/5 -x52=£1,612 

MOTEL = £33,586 vite,



2.0.05 

«5x 

COST ALLOCATIONS: 
  

          

2.1.0. Barwell Section 

See Appendix 1 for time allocated to Compression, 
Hydramold and Edgwicks. 

2161. Compr 

' £11,336 x 40/156 = £2,902 v.x., 

261.2. Hyde 

£11,336 x 30/156 = £2,182 pia, 

2.1.3. Edewicks 

£11,356 x 25/156 = £9252 p2,, 

242.06 

2e2ele sion 

£42,952 Deaes 

202026 

2.5.0. 

  

4/8tn of total Outwork Charges 

Total remaining finishing 

  

TOTAL = £27,415 pra., 

2.3.2. Hydramolds 

4/8ths of total Outwork Charges 

£3,125 n,n, 

£24,286 Deas, 

= £9,374 news,



2.0.0. COST ATLOC. 

2.5.0. 

2.4.0. 

2.5406 

-Ibt« 

  

Finishing Seotion: (continued) ee et 

  

1/2 of total Cutwork Chergos 

  

Remaining finishing charges 

MOTAL = £69,884 pense 

Inspection Section 

Costs allocated on a volume of parts 

204.1. Com 

16.4/100 = 

204.2. Hydrenolas 

ee £74,308 x 11.4/100 = 

20463. Hisdick: 

£74,308 x 72.2/100 = 

    

16.4/100 = 

  

£13,707 x 

2.5.2. 

£13,707 x 11.4/100 = 

2.5.3. Bageicks 

£13,707 x 72,.2/100 = 

£12,502 

£57,382 

basise 

£12,186 pes, 

 



320.0. LABOUR COST OF 

5.1.0. 

ao foes 

  

Co 

    

Moulding Rejects = 28,625 

Finishing Rejects = 5.46 

The above figures are based on total production 

rather than on good parts. 

Baiete 

  

u Moulding Cost €531 

Finishing Cost = £157 

TOTAL COST = 1S 13 e 

3.4.2. Moura 

  

FKoulding Cost es Tetey2o 

Finishing Cost =) 762,519 

TOTAL COST = £14,612 pas, 

3.4.3. BS 

  

  

  

Moulding Cost = €&7,245 

Finishing Cost = £1,480 

| f0TaL cost = £9,3250.a., 

Betehe 

= £3,488 

= | £ 658 

= FA IAS peaes 

Bsleds 

" £24,457 Debes 

  

£4,614 p.a., " 

 



322200 

    

   

Moulding Rejects 

Finishing Rejects 

e210 

  

Moulding Cost 

Finishing Cost 

TOTAL Cost 

3.2.2. Movldinz Soction 

Hoviding Cost 

Finishing Cost 

TOTAL COST 

  

302.30 Finishing Sectior 
    

* Moulding Cost 

Finishing Coat 

TOTAL Cos? 

  

Je2ehe 

Moulding Cost 

Finishing Cost 

TOTAL COST 

342.5. 
Total Moulding Cost 

Total Finishing Cost 

  

u 
w 

£545 

é 72 

LEAT Detes 

£5,083 

£ 670 

£5.753 Dede» 

£2,344 

£ 309 

£2,118 

& 280 

£2,398 Deter 

£10,090 

£1,531 

£11,421   



3.0.0 LABOUR 

3.5.0. 

BeBere 

BeBe2e 

3.363. 

BeBehe 

BB ede 

  

sito 

MS: (continued) 

  

Moulding Rejects 

Finishing Kejects 

Roryeld,   

  

Moulding Cost 

Finishing Cost 

TOTAL COST 

Koulding Section 

Koulding Cost 

Finishing Cost 

TOLAL COST 

  

Noulding Cost 

Finishing Cost 

TOTAL COST 

Inspection 

Moulding Cost 

Binishing Cost 

TOTAL COST 

Total Moulding Cost 

Total Finishing Cost 

TOTAL COST 

u 

42.054 

4.728 

£12,075 

& 4,730 

£16,805 nites 

    

£58,569 Difey
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3.0.0. LABOUR COST OF REIRGYS: (continued) 

  

BeheOo Total Lsbour Costs of Rejects for all Sections: 

Moulding Costs £62,261 prac, 

Finishing Costs £16 E00 PeBey 

Total Cost of Lebour 
used to produce Rejects = 

  

Ith February 1974. G. H. Hunter, 
Process Engincer - 
North Factory.



    
COMPRESSION 

£42,952. pete 

ie
ne
 

  

  

  

BLANK STORES 

  

  

  Th 

MACHINA’ TRIM 

  

AUTO LATHE: 

  

WHEELABRATS, 

REOT/CLEAN 
£2,219 pea. 

NA ae Ua 

  

  

   
  

    

  

WASH 
£1,421 p.a.       
  

  

  

    

  

  

  

  
  

  

  

SERVICES 

| £35,685 PGs} 

——— 

M 
£6,875 pea. 

  

    

ULD STORES   

£74,308 p.a.   

  

| VENDOR CHECK 
' E15, 107 pea. | 

  

  

  

  

  

  

  

__... LABOUR COST MODEL = LOCKHERD DEPARTMENR 

BARWELL ie 
£14,336 pea, | | 

bieessiasuiacen aie peaaient ‘ 

{ 

CoRD STORES 

sreinctetimo x a - jaterasbarte: 

HYDRAKOLDS BDGWICKS 
£20,332 pea. | i £100,204 p.a. 

= { machIve tain {° [| avro Latuss HAND LATHES Le fiplecescAmeroty 
£13,832 p.a. £6,136 pea. i | £5,802 PeBe terol, oe pee pues ee 

eee Tpousns cur 
SMING LATHES 

£5,406 pea. ! £8,515 pa 

¥ pee 
count/sort/ | oo 
CHECK | £2,842 pea. 
£1,697 pas._| ; fe ee 

INSPECTION   

     
FINISZING 

Tanyas 

£4856 prae |     

    
  

HAND 1a' | 
£14 oe Deae a | 

2 

  

OUTWORK GHARGHS 
(INst.) | 

[£55 904 49 pede | 
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igures recorded are those received over a ten week period. Sy ealeulation tae 

early consumption was dotermined, 

Neterial received 

Total material disposed 

Plach returned at presses 

Flesh returned at finishing 

Parts serapped at presses 

Yarte sera 

  

at finishing 

Parts scrapped at inspection 

Farwell die head 

Barveli blanks 

*. 

Material from blank stores   

  

  

  

  

  

Weight Valno 
Kee/1 Or £ per 

— et | 
107,210 | 10,721 514,608 - 120,933 

66,175 6,618 317,564 61.73 74,654 

' 

16,638, 1,684 80,832 15.71 18,995 

21,184 2,118 101,654 19.76 23,691 

1,669 167 8,016 1.56 

685 65 Bote 0.64 T18 

9,658 966 46,268 9.04 10,995 | 

5,993 599 28,752 5.59 8,757 

2,749 275 43,200 2.57 3,102 

1,399 740 35,520 6.99 8,347     

    

        

Value of r: 

    

Accounts Departnent of 

  

rial is based on fi 

  

£0.2350/ke5 

et ee caer 

gures reccivee from the 

E14, 651 pet 
  

£13,558 pes 
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GIRLING SCRAP COSYS 

  

  

{emSCHAmNIGURES (1.1.74. - 3123.74. ) 

Total parts insp. = 11,433,792 % of total. 

Total good parts = 9,789,257 85.6 

Total scrap parts = 1,644,535 14.4 

Moulding scrap purts = 1,300,794 11.4" 

Part/off scrap parts = 343,741 3.0 

2. 14.456 MOULDING SCRAP 

Cost of wasted labour (using figures on Model) 

1. Rubber Prep. cost £2,600 p.a. 

2 Moulding Labour cost £8,800 p.a. 

.3- Finishing Labour cost = £7,200 p.a. 

a 4. Inspection Labour cost £5,600 pia. 
  

Total labour cost of 
moulding scrap i) £24,200 p.a. 
  

t 
3o Bek 

    

Cost of wasted labour (using figures from Model) 

4. Rubber Prep. cost = £ 700 p.a. 

2. Moulding Labour cost s £2,300 p.a. 

3. Finishing Labour cost = £1,900 p.a. 

4. Inspection Iebour cost = _ €1,500 pea. 

Total labour cost of 
finishing scrap wt £6,400 p.a. 
  

     

  

TOTAL LA if OF SCRAP = £30,600 p.a. 

ree 

% of good 

100



i et
 

ww
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4. Materials Cost of Scrap 

Annual Materials Costs = £60,000 p.a. 

Y Materisls Cost of Moulding Serap & 6,800 p.a. 

7,800 p.a. &% Matezxials Cost of Finishing Scrap = 

& Totul Materials Cost of Scrap a 8,609 psas 
  

5. Cost of Scrap in Terms of Lost Revenue 

i an
 

Total scrap parts in first quarter of 1974 44,794 

a Av. selling price of parts in first quarter £0.02 per part 

« « Sales value of scrap = £35,000 approx. 
      

4 or &132,000 p.a. 
 



  

  

RLING LABOUR COST MODEL. | 

  

RUBBER PREPARATION (5101)   

7 Males Direct 

= £22,880 p.a 

  

  

HypRaMoLps (5104 
13 Fulltime Ops. 
4 Twilight Ops.   

3 Checkers 
2 Mould Cleans      

   

  

   

       

  

      
       

     
  

LLER TRIM, 

2 Fulltine Ops, 
2 Twilight Ops 
fAyBH0 peas 

  

  

Se ee 
Gi 105) AUTO LATHES(5105) 

2 Fulltime Opel 4 Ind. Setters 
1 Twilight Op. 2 
= £3,980 p = £9,600 p.a. 

    

  

        

      

eS ae 

1 Fulltime Op,    1 Storeman ) 
3 Cleaners 
= £8,000 p. 

  

  

  

  

Inspecotow (5106), 
38 Fulltime Ops = £49,130 p.al 

  

12 Indirect Ops = £23,730 p.a 

4         

  
    Bieter DESPATCH(5107), 

2 Fulltime Ops, 

(Indirect)   = £4,730 oe. | 
  

‘InpIReCr OPS 
Conted to (5103 & 510%) | 

: 5105 | 

5 Fulltine Ops, 
4 Twilight Ops, 

£11,480 pea. 

)| HAND LATHES 

  

  

SS Se 

COMPRESSION (5103 

25 Fulltime Ops, 

   

  

    

  

7 Fulltime Ops. 
4 Twilight Ops. 

(3 Fulltine ) 
(3 teitigne Jad Aings    

   

  

‘fivasne_esvovan 
| (8105)) 

2 Fulltime Ops.| 
3 Twilight Ops, 

= £5,580 pou! 

      

  

  

    HOTS © Costs end mansing as of 
last querter of 1973. °
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SUMMARY OF GIRLING LABOUR (FROM MODEL) 

STAFF - 17 

OPERATIVES - 155 (including 17 ‘Twilight Ops.) 

( Dir.Ops. - 88 Insp,Ops. - 33 Pinel + 12 Other Insps.) 

( Other Ind. Ops. - 17 ) 

‘eee Ratio of Dir +: Ind Ops, = 88 : 67 = (25h 24 

2. Ratio of Insp : Dir Ops. = 50 : 88 = facet he 

3a. Ratio of Staff: Dir Ops. = 17 3 €8 = dee oelT 

3d «©. Ratio of Staff: Ops. = 47 1s 455: = 4 2 °9.12 

‘4a Av. Contrib. per Op. = £1,710 peas 

4b «Av. Contrib. per Dir Op. = £3,050 p.a.
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NOTES ON 362802 & 64675829 

1. 36280: s/o £60,500 p.a. = 4,500,000 parts 
  

Labour Involved: 

Hydramolds - 2 Ors. 

Hand Trin  - O/# - 1 Op. 

Grinding - at Ops. 

Inspectors - 1 Cp, 

ea 1/0 per 20p. £9,380 p.a. 

  Contrib. per Op. £5,157 pee 
  

2. 64675829 t/o £60,400 p.3. = 1,250,000 parts 
  

- CONTRIB. £36,600 p.a. 

Labour Involved 

Comp. Moulders + 2 Ops. 

Seissor Trin .- 2 Ops. 

Rubber Removal - 37 Ops. 

    

    

Inspectors - 1 Ops. 

*. 7/0 per Op, = £7,107 pea. 

Contrib. per Op. = £4,303 p.a. 

NOTES: 

2/0 FROM COMP. PATS - £285,000 { Based on: 

AV. CONTRIB. ~ £05,200 (Avs S/Price 

1/0 PROM FROM HYDAAMOLD PARTS - £522,000 ' Ave ViW,C. 

AV. CONTRIB. = £174,000 c Av. Gross Cont. 

1) Bp/; part 

1 +2p/ part 

0.6p/part
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REJECT ANALYSIS - PROOFING DEPARTMENT(JULY 1974). 
  

SUMMARY OF DATA: 
  

Total issued 2,611 yds. 

Total received 2,540 yds. 

2.7% of total Totel plying up & precure scrap 71 yds 

Total inspection scrap 337 yds 12.9% of total 

BREAKDOWN OF INSPECTION SCRAP(YDS) 
  

% of total scrap. 

Black bits - 12.3 21.4 

Creep - 68.5* 20.3 

g Latex - 20.6 6.1 

Creases - 20.2 + 6.0 

Seeds - 17.1 541 

Sweat marks - 15.5 4.6 

Chalk holes - 13.0 3.9 

Black punter - 11.2 Ded. 

Indents - 11.0 3.3 

Bar marka - 6.7 } 

Black lines - Sete) 

Pin holes - 4.2 } 26.0 

Wood - 3.0 } 

Misc. - 67.8 } 

TOTAL - 536.8 yds. 
  

* The "creep" total contains 61.2 yds from 1 blanket which may 

distort the above percentages.



COMPARTSON OF GENERAL SCRAP RATES: 

‘Plying up + precure 

Final inspection 

TOTAL 

COMMENTS: 

17 = 

END'73. 

6.69 

10.0% 

16.6% 

JLY'74. 

2.7% 

12.9% 

15.6% 

1. There appears to be a slight fall in the total scrap rate, 

however, the sample of data for the July 1974 analysis was 

very much smaller than for the '73 analysis, which might cause 

such:a: deviation. 

2. The "plying-up" and “"pre-cure inspection" scrap has dropped 

by over 50%. but has unfortunately been off set by 30% 

“increase in final inspection scrap. 

Ciréulation: 

Mr. D.M. Parr 
Mr. M. Crovson 
Mr. D. Frearson 
Mr. G. Blake 
Mr. J. Carr 

KG.29.8-T405
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SALES TURNOVER E 1,500,000 p.a, 

MATERIALS £ 680,000 pea. 

LABOUR S £ 260,600 pva, 

VARTABLES @ 84,000 pea. 

MAINTENANCE 2 20,000 p.a. 

POWER é 46,000 p.a. 

TOTAL VARIABLE COST £ 1,090,000 pea. 

CONSTANTS £ 360,000 p.ay 

TOTAL COSTS £ 1,450,000 pa. 
  

OPERATING MARGIN & 50,000 p.a. 

ESTIMATED PROFIT / LOSS ACCOUNT FOR ALL PROOFING PRODUCTS 

BASED ON LAST QUATER OF 1 . 

POINTS OF INTEREST : 

1, A 10% incrrese in output would double the operating margin . 

2, A 10% increase in textile costs if not accompaned by a rise 

in sales price would virtually eliminate the operating 

margin . ( See breakdown of materials costs , ) 

MATERIALS COST BREAKDOWN . 

( FIGURES ARE ONLY APPROXIMATIONS ) 

TEXTILES £ 460,000 
PLYING ~ UP COMPOUND £ 61,000 

BODY AND TOPPING COMPOUND £ 91,000 

TOLUENE £ 12,000 

CHALK £ 17,000 

BLANKET COMPOUND TOTAL £ 643,000 

( NYLON MATERIALS ee
 44,000 )



  

  

  

      

      
  

      

ie ae 
EXTERNAL | CAMB. 

PINISHER st. 

STORES GRANULATS: | 

[sssracacy 

WET MIX 
+ 

MAKING UP _camp | 

MEASURING | INSPECTION 

pe ahs 
£ 46,000 pea. £ 65,000 p.2. 

    

    

  

  

  

  
  

SPREADING SHOP . 
  

COMBINING PLYS . 
  

  

WASTED MATERIAL MEASURING AND SPLITTING.     £ 24,200 pas 4.67 

WASTED MATERIAL 

£12,500 p.a. 
(2,06 scrap ) 

WASTED MATERIAL 

£ 64,300 pea, 
(10,0 % scrap ) 

  

EXTRA ENDS MANUFACTURED 
  

£ 99,000 pose   
  

"FACING 
BODY AND TOPPING 

  

  

CHALKING __£ 2,000 p.a. (CHALK)     

  

  

    

£17,000 psa. (PAPER) 

  

    

  

  

  

FINAL INSPECTION | etwat rrusurne / 

7 = : RECTIFICATION       
  

    DESPATCH . be 
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SLOAN MANAGEMENT REVIEW 

SOCIO-ECONOMIC PLANNING SCIENCES 

SOCIOLOGICAL QUARTERLY 

SOCIOLOGICAL REVIEW 

socroLocy % 

SOCIOLOGY AND SOCIAL RESEARCH 

SOUTHERN ECONOMIC JOURNAL 

SWEDISH JOURNAL OF ECONOMICS 

_ TECHNOLOGICAL FORECASTING AND SOCIAL CHANGE 

THREE BANKS REVIEW 

TRANSPORTATION AND DISTRIBUTION MANAGEMENT 

TRANSPORTATION RESEARCH 

TRANSPORTATION SCIENCE 

UNIVERSITIES QUARTERLY 

WORK STUDY AND MANAGEMENT SERVICES



APPENDIX J_(4i) 

REFERENCES REFERRED TO IN 

THE TEXT.



  

ABRAMS, JW (1965) "Commentary on The Researcher and the Manager". 
Management Science, vol. 12, no. 2, pp. B3-5. 

ALDERSON, ¥ (1965) "Commentary on The Researcher and the Manager". 
Management Science, vol. 12, no. 2, pp. BE-9. 

» RW (1963) Management Accounting Principles, RICHARD D 
NG. 

ANTE 
IRNTI. 

    

  

ARGYRIS, ¢ (1967) Today's Problems with Tomorrow's Organisations. 
Journal of Management Studies, vol. 4, no. I, pp. 31-55. 

AVOTS, I (1973) Making Project Management York. Datamation 
vol. 19, no. 1, pp. 42-45. 

BANBURY, J (1968) Operational Research and Imovation in Management 
Methods. Operational Research Quarterly. 

BANSAHEL, J ¢ (1972) How to Boost Creativity. International 
Management, vol. 27, no. 12, pp. 30-34. 

BARRATT, F D (1972) veryman's Guide to Creativity. Business 
Quarterly, vol. 37, no. 4, pp. 62-71. 

BAYER, HS (1973) Planning for cost reductions. Management 
Accounting, vol. LIV, no. 10, pp. 31-36. 

BEER, S (1965) "Gommentary on The Researcher and the Manager". 
Management Science, vol. 12, no. 2, pp. 310~12. 

BENNIS, UG (1965) "Commentary on The Researcher and the Manager". 
lanagement Science, vol. 12, no. 2, pp. 313-16. 

BENNIS, 7 @ (1966) "Theory and Method in Applying Behavioural 
Seiences to Planned Organisational Change". Operational Research 
and the Socia iences. JR Lawrence, Ch. 5.    

de BONO, B (1971) Lateral Thinking for Management, McGraw-Hill. 

BRADBURY, F 1, and SUCKLING 

Qislitative tion and control of 
R & D Management vol. 3, no. 2. 

      

    

  

BROWE, 7 G (1972) Techniques of 0.2. Journal of Systen 
Management, vol. 23, no. 9, pp.8-13. 

a



=o 

BUCKLEY, A (1972) Ratio Analysis. Accountancy, vol. 83, no. 942 

pp. 4-7. 

OKLEY, A (1972) Project Appraisal Systems. Accountancy, vol. 83, 

no. 945, pp. 47-51. z 

BUTLUR, A & (1973) Project Management: A Study in Organizational 
Conflict. Academy of Management Journal, vol. 16, no. 1, p. 84. 

CARTHR, H % (1971) Project Evaluations and Firm Decisions. 
Journal of Management Studies, vol. 8, no. 3, pp. 254-279. 

CHAMBERS, A (1973) ‘Business appraisal is the first phase in planning 
profitability. Management Accounting, vol. 51, no. 1, pp. 15-17. 

CHAMBERS, D (1972) Appraising several projects simultaneously. 
Accountancy vol. 83, no. 942, pp. 10-12. 

CHURCIMIAIN, ¢ Y, and SCHAINBLATT, A H (1965) On Mutual Understanding. 
Management Science, vol. 12, no. 2, pp. 340-42. 

  

CHURCIIANN, © W, and SCHAINBLATT, A H (1965) ‘The Researcher and the 
Manager: A Dialectic of Implementation and Commentary. 
Management Science, vol. 11, no. 4, pp. BO9-°7 and vol. 12, no. 2, 
pp. B2-342. 

  

CLARK, © A (1958) Brainstorming New York Doubleday. 

OLAY, 1! J (1973) Measurement of Performance: ‘The Accounting Function. 
Accountancy, vol. 83, no. 958, pp. 10-14. 

COLLIER, DW, and GEE, = (1972) A simple approach to post- 
evaluation of ak Sere al Journal of Research 
Management, vol. XVI, no. 3, pp. 12-17. 

  

7 ad 

   covanT, J ¢ (1973) ‘The pe ormence appraisal. Business Horizons, 

vol. 16, no. 3, pp. 73-78. 

CONFORTI, J J (1972) Project estimation can be made easy. Journal 
   of Systems Management, vol. 23, no. 11, issue no. 139, pp. 36-39. 

COOK, S L (1968) "“uman Relations Leadership in Managerial Groups" 
unpublished lecture notes and appendices. 

  

COOK, S L (1968) "Innovation in nagement" » Paper to conference 
at University of Aston in Birmingham, 16 September, 1969. 

DEMING, % @ (1973) ‘Costs of professional conduct. 0.R./Management 
Sciences, vol. 13, no. 4, ppe 207-209.



- J10 - 

DRUCKER, P (1960) ‘The Practice of Management, Heinemann. 

EARL, V (1973) ‘The annual report through the eyes of an analyst. 
Accountancy, vol. 83, no. 956, pp. 54-58. 

EDEN, ¢ (1973) ‘Tackling project profitability and cost estimating. 
Management Accounting, vol. 51, no. 10, pp. 449-450. 

ELLITR, R B (1973) Control by Ratio Analysis. The Accountants 
Magazine, vol. LXXVII, no. 802, pp. 194-196. 

EVAN, WM (1965) “commentary on The Researcher and the Manager". 
Management Science, vol. 12, no. 2, pp. B17~19. 

FIFIELD, 7 (1973) Administrative Value Analysis. I.8. Industrial 
Engineering Contents, vol. 5, no. 11, pp. 24-28. 

FIUUITMAN, LP (1973) ‘he necessity of an industrial product mix. 
Industrial Marketing Management, vol. 2, noe4, pp. 345-352. 

FORRINGTON, ¢ DV (1973) Business Modelling. Data Processing, 
vol. 15, no. 4, pp. 238-243. 

FRANKYICZ, 11 J (1973) A study of project management techniques. 
Journal of Systems Management, vol. 24, no. 10, iss. no. 150, 
pp. 18-23. 

GRISLER, NM A (1965) "Commentary on The Researcher and the Manager". 
Management Science, vol. 12, no. 2, pp. 520-21. 

GORDON, FJ J (1956) Cperational Approach to Sreativity. 
Harvard Business Review, XXXIV, pp. 41-51. 

  

HANSSMANY, 7 (1965) "Commentary on The Researcher and the Manager". 
Management Science, vol. 12, no. 2, pp. 52223. 

HIGGINS, J ¢ and JACKSON, K o (1973) Zssential criteria for valid 
inter-firm comparisons. Management Accounting, vole 51, no. 6, 
pp. 247-250. 

  

HUYSIANS, J H (1970) ‘The Implementation of Operations Research. 
Wiley. ° 

JACOBS, RA (1972) Putting ‘Manage’ into Project Management. 
Journal of Systems Management, vol. 23, no. 1, iss. no. 129, pp. 20-25. 

JONASON, P (1971) Project Management Swedish Style. Harvard 
Business Review, pp. 104-109. 

KIM, C (1973) A Stochastic Cost ~ Volume - Profit Analysis. 
Decision Sciences, vol. 4, no. 3, pp. 329-342.



- JII - 

KING, % D (1973) he six phases of cost reduction. Business 
Horizons, vol. 16, no. 4, pp. 37-46. 

KING, VR and CLELAND, D I (1971) Manager Analyst Teamwork in 
MsI.S. Business Horizons, vol. 14, no. 2, pp. 59-68. 

KOZ@IA, P (1973) Sost Reduction. I.E. Industrial "ngineering 
Contents, vol. 5, no. 4, pp. 19-25. 

LADD, D @ (1965) "Report on a Group's reaction The Researcher 
and the Manager". Management Science, vol. 12, no. 2, pp. B24—25. 

LIKERT, R (1961) New Patterns of Management. McGraw-Hill. 

LITTAVER, S B (1965) Gonceptualization and Formalization - The 
Impossible and the Obvious. Management Science, vol. 12, no. 2, 
pp. B26-28. 

LORGS, I, FOX, D, DAVITZ, J, and BRENIER, M (1958) A Survey of 
Studies Contrasting the Quality of Group Performance and 

Individual Performance 1920-57. Psychological Bulletin, L.¥. 

ppe 337-72. 

LYALL, D (1972) Can we really assess consultants? The Accountant 
Magazine, vol. 76, no. 790, pp. 185-186. 

MALCOLM, D4 (1965) "On the Need for Improvement in Implementation 
of 0.R." Management Science, vol. 11, no. 4,*pp. 348-58, 

NASON, R (1971) Improving Profits. Management Accounting, vol. 49, 
part I pp. 83-86, part II pp. 113-120. 

MASTRAPASQUA, F and BOLTEN, S (1973) A note on a financial analyst's 
evaluation. Journal of Finance, vol. 28, no. 3, pp. 707-718. 

McGREGOR, D (1960) The Human Side of Enterprise. McGraw-Hill. 

McNAIRN, YN (1973) ‘Three ways to make upprocedure manuals. 
Management Adviser, vol. 10, no. 3, pp. 26-33. 

MICHAELS, © G (1970) Profit Improvement by Reducing Costs. Business 
Horizons, vol. 13, no. 6, pp. 87-94. 

WIELD, P ¢, SAVARD, YT, and GOOD, AR (1973) Company models as an 
aid to evaluation. The Investment Analyst, no. 35, ppe 12-21. 

OATHS, ? (1973) ‘he Boom in Creative Thinking, International 
Management, vol. 27, no. 12, pp. 16-20. 

OSBORNE, A (1953) Applied Imagination. Seribners (New York). 

PATTON, A (1973) Does Performance Appraisal “lork? Business Horizons, 
vol. 16, no. 1, pp. 83-91.



- J12 - 

FRARSON, A 17 (1973) A note on project lection in R & Ds 
OR. ny, vol. 24, no. 2, pp. 295-25 

    

RATOCSH, P (1966) ""xperimental Studies of Implementation". 
O.R. and the Social Sciences, ch. 18 editor J R Lawrence. 

SSHOLNFINLD, H, McBAIN, N, and BAGYELL, J (1973) Project 
Profitability and Inflation. Accounting, vol. 83, no. 957, 
pp. 34-40. 

SIZER, PROF. J, (1972) Financial Planning in a Loss Making 
Company. Management Accounting, vol. 50, no. 5, pp. 120-125. 

SLATTER, S (1972) “xecutive Diagnosis Through ¢ 
Nanagement Decision, vol. 11, no. 5, pp. 252-259. 

  

SNITH, JE and RAY, ¢ H (1973) ost Structure Analysis for Profit 
Planning. Managem tent Accounting, vol. 51, no. 5, ppe 203-204. 

SNITH, M ¢ (1972) Interfirm Comparisons. Accounting, vol. 83, 
no. 946, po. 32~33. 

SOFER, ¢ (1961) ‘The Organisation from ‘lithin. Tavistock. 

SOLDANT, OM (1965) ‘‘Sommentary on The Researcher and the Manager". 
Management Science, vol. 12, no. 2, p. B29. 

STARR, MK (1965) "Commentary on The Researcher and the Manager". 
Management Science, vol. 12, no. 2, pp. 330-35. 

STSIN, M I and HEINZ, S I Sreativity and the Individual - Summaries 
of Selected Literature in Psychology and Psychiatry. Free Press of 
Glencoe, Illinois. 

STILSCN, P (1973) Implementation of Problems in 0.8. Operations 
Research, vol. 11, pp. 140-147. 

SUTTON, J (1973) Plaming a York Study Project. York Study and 
Management Services, vol. 16, no. 4, pp. 201-204. 

SYAMPILLAR, 7 A (1973) Differential or Incremental Profit Analysis. 
Management Accounting, vol. 51, no. 1, p. 21. 

TARR, © (1973) ‘The Management of Problem Solving. Macmillan Press. 

TATE, TB "A Question of Competence”. (unpublished) 

TAYLOR, DW, BERRY, P 0 and BLOCK, 9 H (1958) Does Grou 
Participation when using Brainstorming, Facilitate or ibit 
Creative Thinking? Admin. Science Quarterly, 111, pp. 23-47. 

   

TAYLOR, J and WATLING, T (1973) Successful Project Control. 
Accountancy, vol. 83, no. 952, pp. 14-21.



- J13- 

R J and JONES, M B (1973) Models for Examining 
ations. Journal of Systems Management, vol. 24, no. 9, 

iss. no. 149, pp. 32-37. 

  

THOMPSON, P A and YHITIAN, J D (1973) Project Appraisal by Jost 
Model. Management Decision, vol. 11, no. 5, pp. 301-308. 

VOLLMER, HM (1965) "Sommentary on The Researcher and the Manager”. 
Management Science, vol. 12, no. 2, pp. 336-39. 

WARNS, BC J (1972) Company Performance. Accountancy, vol. 83, 
no. 951, pp. 103-106. 

WATLING, T and TAYLOR, J (1973) ‘The Successful Project. 
Accountancy, vol. 83, no. 962, pp. 86-92. 

WATLING, and TAYLOR, J (1973) ‘The Presentation of a Case. 
Accountancy, vol. 83, no. 964, pp. 91-94. 

WEISS, HM (1973) Perfect Control. Journal of Systems Management. 
wol. 24, no. 5, iss. no. 145, pp. 14-17. 

WERBER, F (1973) Project Analysis - An Evaluation Tool for Positive 
Direction. International Journal of Research Management, vol. XVI, 

no. 2, pp. 29-32. 

WHITEHOUSE, G B (1973) Project Management Techniques. I.E. Industrial 
Engineering Contents, vol. 5, no. 3, pp. 24-29. 

WHITING, C S (1958) Creative Thinking. Reinhold (New York) 

WICKINS, J D (1968) Management by Objectives. Journal of 
Management Studies, vol. 5, no. 3, pp. 365-379. 

WILD, R and SWAN, K (1972) ‘The Small Company, Profitability, 
Management Resources and Hanagement Techniques. Journal of 
Business Policy, vol. 3, no. 1, pp. 10-21. 

younc, A (1973) Ratio Analysis and The Sompany Frofile. The 
Accountants Magazine, vol. LXXVII, no. 807, pp. 510-512. 

ZALOON, V A Dr. (1973) Project Selection Methods. Journal of 
Systems Management, vol. 24, no. 8, iss. no. 148, pp. 14-17.



ACKNOWLEDGEMENTS 

The final words in this thesis must be of thanks to all those 

people who played a very real and important part in the success 

of the worke 

Firstly, the supervisory team of Mr.D.A.Air, Dr.AeCochran, 

Mr.T.B.Tate amd Mr.G.Stockell, without whose guidance life would 

have been very difficult and depressinge . 

Secondly, all those members of the Skelmersdale staff and work 

force, too numerous to mention by name, who made such a large 

contribution to the project programme. 

Thirdly, Professor Cook, whose timely interventions helped maintain 

a true perspective, and whose comments aided the production of the 

. 
final draft. 

‘inally, Milly, Kath, Heather and Linda whose sterling efforts at the 

typewriter cannot go unsung.


